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The  Story  on  Modems 


By  Doug  Carson 
carson@gpu.utcs 


ver  the  past  few  years,  the 
range  and  diversity  of  informa¬ 
tion  sen/ices  available  to  an  individ¬ 
ual  with  a  personal  computer  has 
expanded  rapidly.  Expansion  has 
led  in  turn  to  a  greater  demand  for 
modems ,  devices  that  permit 
personal  computers  to  communicate 
with  other  systems  over  the  public 
telephone  network.  Although 
modems  have  been  around  for  some 
time,  their  high  cost  put  them  out  of 
consideration  for  most  home- 
computer  owners.  All  that  has 
changed.  Increased  demand, 
combined  with  technological 
advances,  has  significantly  reduced 
the  price  of  modems,  and  one  that 
sold  for  close  to  $1 ,000  eighteen 
months  ago  now  costs  just  over 
$400.  Consequently,  many  more 
people  can  now  afford  to  consider  a 
modem  a  necessary  peripheral.  This 
article  attempts  to  explain  both  the 
terminology  and  the  technology  of 
modems.  It  is  meant  for  less 
technically  oriented  people  who  are 
contemplating  the  purchase  of  a 
modem  and  who  need  some  way  to 
evaluate  these  devices. 

How  Modems  Work 

The  word  modem  is  actually  an 
acronym  for  MOdulator-DEModula- 
tor.  When  computers  talk  to  each 
other  over  long  distances,  there 
must  be  a  modem  attached  to  the 
machine  at  each  end  of  the  conver¬ 
sation.  The  modem  attached  to  the 
first  computer  converts  (modulates) 
that  computer  s  digital  information 
(see  sidebar)  into  an  analog  signal, 
which  can  be  more  readily  trans¬ 
ferred  over  a  phone  line;  the  modem 
attached  to  the  second  computer 


converts  (demodulates)  the  analog 
signal  back  into  digital  information. 
The  analog  signal  travels  over  the 
phone  line  as  a  series  of  sound 
tones  (like  the  tone  you  hear  when 
you  call  one  of  UTCS'  dial-up 
numbers). 

When  the  conversation  is  between  a 
mainframe  computer  and  either  a 
terminal  or  a  microcomputer  acting 
as  a  terminal,  the  mainframe  is 
called  the  host  machine  and  the 
terminal  the  remote  machine.  When 
microcomputers  are  talking  to  each 
other,  this  distinction  becomes  a  little 
blurred,  but  the  machine  that  starts 
the  conversation  is  generally 
considered  to  be  remote. 

There  are  various  kinds  of  modems. 
Some  are  described  as  external , 
boxes  that  sit  beside  your  computer 
and  are  connected  by  special  cables 
to  both  the  computer  and  the  tele¬ 
phone  line.  Others  are  internal,  and 
reside  on  a  communications  board 
inside  your  machine  linking  by  cable 
to  a  phone  jack. 

Modems  are  also  described 
according  to  their  speed,  which  is 
best  measured  in  terms  of  bits  per 
second  (bps).1  Those  used  for 
home  purposes  over  public  phone 
lines  commonly  support  three 
speeds:  300  bps,  1200  bps,  and 
2400  bps.  The  modem  sends  and 
receives  information  in  messages, 
which  are  made  up  of  bits.  You  will 
often  hear  the  term  baud  used 
instead  of,  or  interchangeably  with, 
bps;  this  is  not  always  correct.  Baud 
actually  refers  to  the  number  of  mes¬ 
sages  transferred  per  second,  while 
bps  refers  to  the  transfer  of  the  bits 


1  Eight  bits  commonly  represent  one  character,  such  as  the  letter  A. 
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that  make  up  the  messages.  When  you  are  talking 
about  a  300-bps  modem,  there  is  only  one  bit  in  each 
message,  so  bps  and  baud  may  indeed  be  inter¬ 
changed.  The  higher  speed  modems  use  a  different 
scheme,  however.  Both  operate  at  600  baud,  but  at 
1200  bps,  two  bits  are  sent  with  each  message;  at 
2400  bps,  four  bits  are  sent  with  each  message. 

Depending  on  the  speed  at  which  it  operates,  each 
modem  uses  a  particular  protocol,  or  language,  to 
define  how  it  will  convert  the  computer’s  information. 
With  home  computers,  modems  use  certain  accepted 
communication  standards  to  ensure  that  a  unit  from 
one  manufacturer  is  compatible  with  that  of  another 
manufacturer  using  the  same  protocol.  For  300-bps 
modems,  the  protocol  is  called  BELL  103,  for  1200-bps 
modems,  it  is  BELL  21 2A,  and  for  2400  bps,  it  is  the 
International  Telegraph  and  Telephone  Consultative 
Committee  (CCITT)  V.22bis. 

Most  communication  via  modems  is  done  in  full  duplex 
mode.  This  means  that  the  two  computers  involved 
can  send  information  simultaneously  without  that  infor¬ 
mation  becoming  garbled.  This  is  achieved  by  using 
different  bands,  or  frequencies,  to  transfer  the  informa¬ 
tion  between  the  two  units.  The  modem  that  makes  the 
call,  the  originating  modem,  transmits  on  one  fre¬ 
quency,  while  the  modem  that  answers  the  call,  the 
answering  modem,  transmits  its  information  on  a 
different  frequency.  In  full  duplex  communication,  the 
host  generally  echoes  the  characters  that  you  type  at 
your  keyboard  so  that  they  appear  on  your  screen. 

This  lets  a  program  control  whether  or  not  to  update  a 
screen  when  you  press  a  key.  For  example,  when  you 
log  on  to  a  mainframe,  the  login  program  is  designed 
not  to  echo  the  letters  you  enter  as  your  password, 
hence  your  password  is  not  displayed  on  your  screen. 

Half  duplex  is  an  older,  now  less  common,  mode  of 
communication  for  computers.  With  this  method,  only 
one  modem  can  talk  at  a  time;  thus  a  host  must  wait  its 
turn  to  send  information  to  the  remote  computer  and 
vice  versa.  Characters  are  echoed  locally  by  your  own 
machine  as  you  enter  them. 

As  discussed  above,  modems  transmit  information  at 
different  speeds.  Each  speed  requires  a  different 
method  to  convert,  or  encode,  the  digital  information 
into  an  analog  form  suitable  for  transmission  over  the 
telephone  network.  The  easiest  of  these  methods  to 
understand  is  probably  the  one  used  for  300-bps  com¬ 
munications  (BELL  103). 


When  operating  in  full  duplex  mode,  the  BELL  103 
standard  protocol  uses  four  different  tones,  two  for 
each  direction  in  the  conversation.  The  originating 
modem  represents  a  binary  1  by  a  particular  tone  and  a 
binary  0  by  another.  The  modem  then  switches 
between  these  two  frequencies  in  order  to  send  its 
information.  The  answering  modem  does  the  same 
thing  but  uses  the  other  two  tones  to  represent  binary 
1  and  0.  This  method  of  analog  encoding  is  called 
Frequency  Shift  Keying  (FSK)  modulation. 

Higher  speed  modems  depend  on  much  more  compli¬ 
cated  methods  to  encode  their  digital  information. 
Twelve-hundred-bps  modems  use  a  modulation 
scheme  called  Differential  Phase  Shift  Keying  (DPSK), 
and  2400-bps  modems  use  a  method  called  Quadra¬ 
ture  Amplitude  Modulation  (QAM).  These  faster 
modems  output  a  single  tone  called  a  carrier  signal  and 
impress  onto  that  carrier  the  analog  signal  representing 
the  information  to  be  transmitted.  In  full  duplex,  the 
frequency  of  the  carrier  signal  differs,  depending  on 
whether  the  modem  is  in  originate  mode  or  answer 
mode.  The  information  is  then  imposed  on  the  carrier 
signal  by  changing  its  phase  angle  (at  1200  bps)  or 
both  its  phase  angle  and  amplitude  (at  2400  bps).  (See 
“Bell  Canada  Testing  UTCS  Dial-up  Lines"  in  the 
October/November  1987  issue  of  ComputerNews  for  a 
brief  description  of  phase  angle,  amplitude,  and 
modulation.)  Depending  on  which  of  these  two 
methods  is  used,  each  message  sent  contains  either 
two  or  four  bits  (binary  Is  and  0s),  resulting  in  the 
distinction  between  bps  and  baud  discussed  earlier. 

Error  Defection 

Once  you  understand  how  modems  work,  it  is  easy  to 
realize  why  their  signal  transmission  can  be  affected  by 
poor  line  quality.  A  noisy  line  can  garble  the  signal 
received  by  a  modem.  In  most  cases,  the  modem  can 
determine  that  the  information  it  has  received  is  invalid, 
and  the  information  is  passed  on  to  the  computer  or  the 
terminal  as  bad  characters,  which  you  may  or  may  not 
notice  as  you  look  through  your  data.  However,  there 
are  times  when  the  modem  may  not  detect  errors  in  the 
transmission,  and,  depending  on  the  nature  of  the 
information,  the  results  could  be  disastrous.  It  is 
interesting  to  note,  however,  that  noise  generally  exists 
to  a  larger  degree  at  higher  frequencies,  so  it  is  more 
likely  to  affect  the  transmission  from  the  host  computer 
(the  answer  channel)  than  from  the  remote  terminal 
(the  originate  channel).  Thus  information  that  has  been 
received  correctly  by  the  host  may  be  displayed  as 
garbage  characters  when  it  is  echoed  back  to  the 
terminal. 
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Analog  vs  Digital:  What’s  the  Difference? 

You  have  probably  heard  the  terms  analog  and  digital  numerous 
times  in  the  last  few  years.  When  you  buy  a  record  album,  the  sticker 
on  the  cover  may  say  “digitally  mastered."  When  you  shop  for  a 
watch,  you  have  to  choose  between  analog  and  digital.  What  does  it 
all  really  mean? 

In  an  analog  system,  information  (some  physically  measurable 
quantity)  is  conveyed  in  a  continuous  stream  that  can  vary  in  strength 
(amplitude).  In  the  case  of  a  wrist  watch,  for  example,  time  is 
measured  by  the  hands,  which  move  around  the  face.  You  could  stop 
the  motion  at  any  point  in  time,  even  at  a  fraction  of  a  second.  In  the 
case  of  a  radio,  an  electrical  signal  conveys  the  information,  and  it  too 
can  vary  in  amplitude  or  frequency.  If  you  turn  up  the  volume  on  a 
radio,  the  voltage  applied  to  the  speakers  is  increased.  With  analog 
systems,  there  is  no  physical  limit  to  how  much  or  how  little  the  signal 
can  vary;  you  can  double  the  volume,  or  you  can  increase  it  by  only 
1 .5  percent. 

A  digital  system,  on  the  other  hand,  conveys  a  physical  message  by 
storing  the  information  as  a  series  of  pulses  (one  and  zero,  on  and 
off).  A  digital  watch  represents  the  passage  of  time  as  a  series  of 
consecutive  but  discrete  occurrences.  If  tne  time  is  12:00,  then  one 
minute  later  it  will  be  12:01,  but  as  long  as  the  watch  shows  12:00, 
you  cannot  tell  how  close  you  are  to  12:01 .  In  the  case  of  a  digital 
recording,  the  individual  pulses  are  so  close  together  that  the  ear 
hears  a  continuous  sound;  the  advantage  is  that  any  extraneous  noise 
(electrical  or  otherwise)  cannot  alter  the  quality  of  the  sound  being 
recorded. 

To  turn  an  analog  signal  into  a  digital  signal,  the  first  step  is  to  decide 
how  often  (how  many  times  a  second)  to  sample  the  signal.  Then,  as 
each  sample  is  taken,  the  value  of  the  signal  is  determined  and  turned 
into  a  number,  which  is  then  converted  into  a  series  of  pulses.  On  the 
other  end,  converting  from  digital  to  analog,  the  pulses  are  read  (their 
format  has  already  been  agreed  upon),  and  for  each  value,  a  voltage 
is  generated  that,  when  combined  in  a  series,  recreates  the  original 
analog  signal. 


With  the  power  of  microprocessors 
increasing,  and  the  cost  of  computer 
memory  steadily  decreasing,  it  has 
become  cost  effective  to  put  specialized 
processors  into  home  modems.  These 
devices  process  the  information  coming 
into  the  modem  to  detect  errors  occur¬ 
ring  during  transmission.  This  process 
is  called  error  detection  and  correction , 
or  more  commonly  just  error  correction. 

One  of  the  simplest  methods  of  error 
correction  is  called  Automatic  ReQuest 
for  retransmission  (ARQ).  With  ARQ,  a 
portion  of  the  information  to  be  transmit¬ 
ted  is  collected  in  a  packet.  Since 
computers  represent  all  data  as 
numbers,  a  mathematical  formula  can 
be  applied  to  the  information  in  this 
packet.  A  number  is  then  generated  that 
is  unique  to  that  information.  This 
number,  called  a  checksum ,  is  then 
appended  to  the  packet  to  be  transmit¬ 
ted.  At  the  other  end,  the  checksum  is 
recalculated  and  compared  to  the 
original  checksum  contained  in  the 
packet.  If  these  numbers  differ, 
chances  are  that  the  information 
received  is  not  valid.  The  receiving 
modem  then  asks  the  transmitting 
modem  to  resend  the  packet.  This  is 
similar  to  the  file  transfer  protocols  used 
by  programs  such  as  ProComm  and 
Kermit. 

Another  method  of  error  correction  that 
is  fast  becoming  a  de  facto  standard  is 
the  Microcom  Networking  Protocol 
(MNP),  which  is  basically  an  extension 
of  ARQ.  Currently,  there  are  six  levels 
of  MNP,  all  upwardly  compatible. 

During  the  call  setup  phase,  MNP 
negotiates  the  highest  common  level 
supported  by  the  modems  at  either  end 
of  the  link.  MNP  Levels  1  and  2  are, 
respectively,  half  duplex  and  full  duplex 
implementations  of  the  ARQ  protocol. 
From  Level  3  upward,  MNP  adds 
various  features  to  the  ARQ  protocol  in 
order  to  achieve  a  greater  throughput 
than  would  normally  be  associated  with 
that  link  speed.  Under  ideal  conditions, 


MNP  6  can  achieve  communication 
speeds  of  up  to  19,200  bps.  UTCS 
currently  supports  MNP  3  on  its 
2400-bps  service. 

Many  other  forms  of  error  correc¬ 
tion  are  available,  and  most  are 
significantly  effective  in  reducing 
the  problems  associated  with  noise 
over  telephone  lines.  Obviously, 
for  a  modem  to  work  properly  in  an 
error  correcting  mode,  the  units  at 
both  ends  of  the  link  must  support 
the  same  error  correction  protocol. 

The  communication  schemes  and 
error  correction  protocols  that  have 
been  discussed  here  are  those 
commonly  found  in  the  home  com¬ 
puter  market.  Of  course,  many 
other  protocols  may  be  used  for 


transmitting  and  correcting  informa¬ 
tion,  but  most  of  them  are  just 
extensions  of  the  ones  described 
above.  It  is  important  to  understand 
the  basics  of  this  form  of  communica¬ 
tion  in  order  to  understand  the 
problems  that  may  occur  when  you 
are  using  a  modem.  A  general 
knowledge  of  how  these  devices  work 
can  help  you  select  the  best  unit  for 
the  job,  and  may  also  save  you  much 
frustration  when  you  are  trying  to 
determine  why  two  modems  are 
refusing  to  talk  to  each  other,  ii 
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San  Serif  Type  Designs 


UTCS  has  purchased  a  large 
number  of  additional  fonts  for  the 
Linotronic  100  PostScript  Typesetter, 
and  documents  using  any  of  the 
LaserWriter  Plus  fonts  can  now  be 
handled  properly.  On  these  pages  is 
an  updated  list  of  the  fonts  available 
on  the  typesetter  (done  in  the  re¬ 
spective  font). 

The  Helvetica  Narrow  family  of  fonts, 
included  in  this  list,  is  a  mathematical 
compression  of  the  normal  Helvetica 
font.  Most  desktop-publishing  and 
word-processing  software  that  can 
use  Helvetica  Narrow  does  the  work 
necessary  to  use  the  font  on  the 
typesetter.  An  alternative  to 
Helvetica  Narrow  is  Helvetica 
Condensed,  which  typographers 
seem  to  prefer.  Using  Condensed, 
however,  may  make  it  difficult  to 
preview  the  document  on  a  laser 
printer  since  most  PostScript  printers 
do  not  have  the  Helvetica  Con¬ 
densed  font.  (A  font  substitution 
may  occur  but  may  not  be  close 
enough  to  provide  an  accurate  proof 
copy.) 

If  you  are  having  difficulty  printing  a 
document  with  particular  fonts,  a 
number  of  things  may  be  causing  the 
problem.  Whether  you  are  working 
on  an  IBM  machine  or  a  Mac,  any 
font  that  you  use  must  be  installed 
on  the  printer  (printer  font)  and  in  the 
micro  (screen  font).  If  this  is  not  the 
case,  you  will  have  to  change  the 
configuration  either  by  installing  the 
screen  form  of  the  chosen  font  on 


your  system  disk  or  by  changing  the 
target  printer  to  one  that  the 
software  thinks  has  the  font  in 
question. 


Depending  on  the  document  you  are 
using,  whether  it  is  a  document 
created  on  another  computer  or  one 
that  you  are  presently  creating,  you 


4  ComputerNews  /  JULY/AUGUST  1988 


may  be  able  to  get  a  printed  copy 
even  if  your  machine  does  not 
have  the  screen  form  of  the  font. 

If  the  document  is  from  another 
computer  and  your  computer 
does  not  have  the  same  font  but 
your  printer  does,  the  document 
may  print  properly  but  your 
screen  will  be  difficult  or  impos¬ 
sible  to  read.  Conversely,  if  your 
computer  has  the  font  but  the 
printer  does  not,  another  font 
may  be  substituted.  If,  on  the 
other  hand,  you  are  creating  a 
document,  and  do  not  have  the 
screen  form  of  the  font  you  would 
like,  it  is  impossible  to  use  that 
font,  regardless  of  the  printer’s 
fonts,  because  your  desktop¬ 
publishing  software  will  not  allow 
you  to  select  the  font  in  the  first 
place. 

If  it  is  the  screen  form  of  the  font 
that  you  are  missing,  UTCS  can 
provide  some  screen  fonts  for 
Windows  (PageMaker  IBM/PC), 
Gem  (Ventura  Publisher  IBM/ 
PC),  or  Macintosh. 

If  you  require  specialized  fonts  to 
add  the  finishing  touch  to  your 
publication,  consider  purchasing 
them.  Many  other  fonts  are  avail¬ 
able  for  the  typesetter.  These 
can  be  purchased  from  various 
sources  including  LinoType  and 
Adobe  (the  creators  of  Post¬ 
Script).  The  cost  varies  from 
about  $25  to  $400  per  font 
family.  If  you  decide  to  purchase 
fonts,  UTCS  can  install  them  on 
the  typesetter  disk  for  you. 


Bookman- Light 
Bookman-LightI  talic 

Bookman-Demi 

Bookman-Demiltalic 

Courier 

Courier-Bold 

Courier-Oblique 

Couri er-Bol dObl i gue 

NewCenturySchlbk-Roman 

New  Century  Schlbk-Bold 
NewCenturySchlbk-Italic 

NewCenturySchlbk-Boldltalic 

Palatino-Roman 

Palatino-Bold 

Palatino-Italic 

Palatino-Boldltalic 

ItyfipoX  (Symbol) 

Times-Roman 
Times-Bold 
Times-ltalic 
Ti  m  e  s  -  B  o  Id  I  tali  c 

ZapfCfiancery-Mediuml  talic 

# # # Y A  (ZapfDingbats) 


Serif  and  other  Type  Designs 
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Page  Sizes  and  PostScript  Printers 


Terry  Jones 
TJatUTORONTO 


Recent  issues  of  ComputerNews  have  contained  a 
number  of  articles  on  the  PostScript  page-description 
language  and  on  the  various  output  devices  that 
understand  PostScript.  These  devices  differ  in  various 
ways  and  one  very  significant  difference  lies  in  the 
imageable  area  on  a  page.  That  is,  how  close  to  the 
edge  it  is  possible  to  print. 

Because  of  the  way  PostScript  printers  image  a  page, 
the  imageable  area  is  ultimately  tied  to  how  much 
memory  or  disk  space  is  available  in  the  printer  (some 
printers  have  disks  to  store  fonts  and  provide  “scratch” 
space). 

Take  the  Apple  LaserWriter  for  example.  With  letter- 
size  paper,  the  imageable  area  is  8.0  inches  by  10.92 
inches.  This  means  there  is  a  .25-inch  band  on  the  left 
and  right  and  a  .04-inch  band  on  the  top  and  bottom 
where  nothing  can  be  printed.  With  legal-size  paper, 
however,  the  imageable  area  is  only  6.72  inches  by 
1 3.0  inches.  This  leaves  a  lot  of  white  space  on  the 
page.  If  you  do  try  to  print  outside  of  the  imageable 
area,  no  error  messages  or  warnings  appear;  the 
printing  is  simply  clipped  at  the  edges. 

Other  PostScript  printers  behave  differently. 

QMS-PS  800+  printers  (in  use  at  UTCS)  have  more 
RAM  and  thus  have  a  larger  imageable  area  than  the 
LaserWriter.  The  size  is  the  same  for  letter  paper,  but 
with  legal-size  paper,  the  imageable  area  is  8.0  by  13.5 
inches.  This  leaves  a  mere  .25-inch  band  around  the 
edge. 

The  NEC  LC-890  PostScript  printer  has  a  slightly 
smaller  letter  page  at  8.0  by  10.56  inches,  but  the  legal 
page,  like  the  QMS,  is  8.0  by  13.5  inches. 


The  Linotronic  100  PostScript  Typesetter  at  UTCS  is 
capable  of  various  imageable  areas,  depending  on  the 
resolution  of  the  printed  output.  At  1270-dots-per-inch 
resolution,  the  imageable  area  is  1 1 .7  inches  by  25.7 
inches.  This  allows  full  resolution  tabloid-size  pages 
(11  by  17  inches).  At  lower  resolutions  there  is  a  much 
larger  imageable  area.  Six  hundred  and  seventeen 
dots  per  inch  allows  1 1 .7  by  51 .5  inches,  and  31 7  dots 
per  inch  (typical  laser  printer  resolution)  provides  an 
imageable  area  of  1 1 .7  by  103  inches! 

Just  because  the  area  is  usable,  though,  does  not 
mean  that  your  program  will  print  in  it.  Some  programs 
are  designed  to  print  on  the  LaserWriter,  and  the 
program  itself  limits  the  print  area  to  that  of  the  Laser¬ 
Writer.  Many  programs  allow  you  to  select  the  type  of 
PostScript  printer  you  will  be  using.  If  this  is  the  case, 
you  can  usually  take  full  advantage  of  the  capabilities 
of  the  particular  PostScript  printer  you  have  selected. 
(You  will  also  be  bound  by  its  limitations.) 

Programs  that  cannot  specifically  be  set  for  the 
Linotronic  PostScript  Typesetter  may  have  problems 
using  anything  but  letter-  or  legal-size  imageable  areas 
and  may  waste  large  quantities  of  paper.  The  typeset¬ 
ter  paper  is  12  inches  wide.  A  letter  page  (1 1  inches 
high)  fits  nicely  across  the  width.  Programs  that  are  not 
specifically  set  for  the  Linotronic  may  orient  the  page 
the  other  way,  thus  using  1 1  inches  of  paper  when  only 
8.5  inches  are  necessary. 

If  printing  to  the  edge  of  a  legal-size  page  is  important 
to  you,  imageable  area  should  be  a  deciding  factor 
when  you  shop  for  your  printer,  m 
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Tandy  4000 

Terry  Sanderson 
SANDERS  at  UTORONTO 


The  Tandy  4000,  an  80386-based  desktop  micro¬ 
computer,  is  Radio  Shack’s  first  step  into  the  “power 
computing”  marketplace,  an  area  in  which  the  major 
user  consideration  is  speed.  By  producing  the  4000, 
Tandy  is  attempting  to  compete  in  the  market 
against  the  Compaq  Deskpro  386  and  the  IBM  PS/2 
Model  80.  As  smaller  manufacturers  enter  this 
market,  the  emphasis  is  shifting  from  speed  to  price, 
performance,  and  quality.  It  is  in  these  categories 
that  Tandy  apparently  hopes  to  excel. 

After  removing  the  computer  from  the  box,  the  first 
thing  you  will  notice  is  its  size.  With  a  width  of  19 
inches  and  a  depth  of  18  inches,  this  machine  takes 
up  a  fair  amount  of 
space.  Add  to  this  its 
large  enhanced-style 
keyboard  and  this  is  not 
the  kind  of  computer  you 
squeeze  onto  your 
already  crowded 
desktop. 


Opening  the  system  unit 
(by  simply  removing 
three  screws)  allows  the 
quality  to  show.  The 
heart  of  the  computer  is 
a  16MHz  Intel  80386 
microprocessor,  with 
most  of  the  other 
necessary  logic  made  up 
by  the  Chips  and 
Technologies  chipset. 
Eight  SIMM  (Single  Inline 
Memory  Module)  sockets 
allow  memory  to  be 
expanded  to  2MB  with 
256KB  SIMMs,  or  up  to 
8MB  with  1MB  SIMMs. 

The  motherboard 
(manufactured  in  the 
United  States)  has  nine 
expansion  slots:  six  16- 
bit  slots,  two  8-bit  slots, 
and  a  proprietary  32-bit 
memory  expansion  slot. 
Also  on  the  motherboard 


Manufacturer:  Tandy  Corporation 
Type:  32-bit  MS-DOS 

System  Unit:  16MHz  80386  CPU,  with  sockets  for 
both  an  80287  and  80387  coprocessor;  1MB  RAM 
standard,  expandable  to  2MB  on  the  motherboard 
with  256KB  SIMMs;  one  serial  port;  one  parallel 
port;  nine  expansion  slots  (six  16-bit,  two  8-bit,  and 
one  32-bit  memory  expansion  slot);  floppy  disk 
controller  on  motherboard;  optional  Paradise  EGA 
card  installed;  built-in  clock/calendar;  192W  power 
supply. 

Keyboard:  101 -key  IBM  enhanced  layout;  indicator 
lights  for  “NumLock",  “CapsLock”,  and  “ScrollLock”. 

Monitor:  Tandy  EGM-1  14-inch  enhanced  graphics 
monitor;  power,  contrast,  and  brightness  controls 
within  easy  reach  of  operator,  on  front  of  monitor. 

Disk  Drives:  One  5.25"  1.2MB  floppy  (see  text); 
optional  40MB  hard  disk  installed. 

Physical  Description:  approximately  6"H,  19"W, 
18"L;  access  to  inside  of  machine  is  via  three 
screws  on  back  cover. 

Warranty:  1  year  parts  and  labour 

Compatibility  Level:  9x%. 

Bundled  Software:  none. 


is  the  floppy  disk  controller,  which  is  capable  of 
handling  either  5.25-inch  or  3.5-inch  drive  types. 
There  are  also  sockets  for  an  80287  or  80387  math 
coprocessor  (the  80387  socket  is  Weitek  compat¬ 
ible). 

The  system  unit  contains  three  half-height  drive 
bays,  one  of  which  is  used  by  the  floppy  disk.  On  the 
evaluation  unit,  another  slot  was  occupied  by  the 
half-height  Seagate  hard  disk.  (It  should  be  noted 
here  that  a  hard  disk  controller  is  not  a  standard 
feature  of  this  computer.)  A  half-length  expansion 
card  carries  the  9-pin  serial  and  25-pin  parallel  ports. 


The  machine  tested 
included  2MB  of  RAM, 
a  Paradise  EGA 
adapter,  a  Tandy  14- 
inch  enhanced  graphics 
monitor,  a  Seagate  ST- 
251  40MB  hard  drive, 
and  a  single  5.25-inch 
1.2MB  floppy  drive  (the 
standard  is  a  3.5-inch 
1.44MB  floppy  disk 
drive).  These  options 
left  the  computer  with 
zero  8-bit  and  five  16- 
bit  expansion  slots 
available. 


As  the  evaluation  unit 
was  only  in  our  Micro 
Lab  for  a  little  over  a 
week,  a  thorough  test 
was  impossible.  We 
were,  however,  able  to 
test  it  with  most  of  the 
hardware  and  software 
available  in  the  Lab. 

The  first  software 
package  tested  was 
Microsoft  Windows/ 
386,  an  80386-specific 
program  that  allows 
multiple  DOS  applica¬ 
tions  to  run  concur¬ 
rently.  To  test  the 
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multitasking  capability,  the  U  of  T  version  of  Pro- 
Comm,  a  communications  package,  was  run  in  the 
background  performing  a  file  transfer,  while  Win¬ 
dows  Draw  was  run  in  the  foreground.  (This  test 
was  performed  while  a  Logitech  bus  mouse  was 
installed.)  The  machine  and  the  program  had  no 
problems  with  this  task.  Since  Windows/386  is  a 
relatively  hardware-specific  program,  its  successful 
operation  confirms  much  hardware  compatibility. 

To  test  the  compatibility  of  add-on  devices,  a  20+20 
Bernoulli  Box  was  installed  on  the  Tandy  4000.  To 
install  the  Bernoulli  Box,  an  interface  card  (the  disk 
controller)  must  be  inserted  in  one  of  the  expansion 
slots  and  a  software  device  driver  must  be  added  to 
the  CONFIG.SYS  file.  While  the  Bernoulli  Box  was 
attached,  we  performed  a  full  backup  of  the  Seagate 
hard  disk,  performed  a  low-level  and  a  DOS  format 
on  the  drive,  and  restored  the  files.  (The  low-level 
format  was  performed  to  change  the  interleave  of 
the  Seagate  ST-251 ;  it  was  set  too  high  and  was  not 
allowing  the  disk-transfer  speeds  that  we  knew  the 
machine  could  accept.)  During  this  process,  the 
Tandy  4000  and  the  Bernoulli  Box  performed 
flawlessly.  SAS  was  also  tested  on  the  4000  from 
the  Bernoulli  Box,  running  much  faster  than  it  would 
on  an  AT-class  computer. 

Two  networking  products  were  tested  on  the  Tandy 
4000.  TOPS,  a  network  that  connects  IBMs  and 
Macs  together  so  that  they  may  share  files  and 
printers,  performed  as  expected  after  the  TOPS 
interface  card  was  configured  for  the  proper 
interrupt.  File  transfers  between  the  Tandy  4000 
and  a  Macintosh  SE  went  without  incident.  Next,  an 
IBM  Token  Ring  card  was  installed  in  the  machine 
and  was  connected  to  a  network  running  Novell 
Advanced  Netware  2.0A.  Again,  after  configuring 
the  card  to  use  the  proper  interrupt,  the  computer 
booted  on  the  network  and  was  able  to  run  the 
network  software.  While  the  Tandy  4000  was  on  the 
network,  dBase  III  +,  Lotus  1-2-3  2.0,  and  WordPer¬ 
fect  4.2  were  quickly  tested,  and  all  performed  well. 

Hardware  benchmarks  were  also  performed  on  the 
evaluation  unit.  Peter  Norton’s  SI  (System  Informa¬ 
tion)  reported  a  Computing  Index  of  17.6  and  a  Disk 


Index  of  3.2  (these  numbers  being  relative  to  an  IBM 
PC/XT,  which  has  indexes  of  1).  Coretest,  a  disk¬ 
benchmarking  program,  showed  the  Seagate  ST-251 
to  have  an  average  access  time  of  41.1  milliseconds 
(not  particularly  fast  by  today's  standards,  although 
this  was  not  the  hard  disk  usually  supplied  with  the 
machine),  and  the  combined  disk  and  disk  controller 
transferred  data  to  the  CPU  at  about  240KB  per 
second. 

The  evaluation  unit  was  equipped  with  the  Paradise 
EGA  card  (which  Tandy  resells)  and  the  Tandy 
enhanced  graphics  monitor.  Using  Windows/386, 
the  colours  were  sharp  and  bright,  and  there  was  no 
sign  of  the  pin  cushion  effect  that  some  adapter/ 
monitor  combinations  produce.  The  enhanced 
keyboard  supplied  with  the  unit  should  have  a  longer 
cable,  as  it  was  just  able  to  reach  around  the 
machine  when  the  keyboard  was  placed  right  against 
the  system  unit.  A  hardware  reset  switch  is  provided 
on  the  front  panel  (recessed  so  that  it  is  hard  to  acci¬ 
dentally  push  it)  to  allow  you  to  reboot  the  machine. 
Unfortunately,  a  hard  disk  access  light  is  not  found 
on  the  front  panel. 

MS-DOS  3.3,  GW-Basic,  and  Professional  Deskmate 
are  optional  extras  when  you  purchase  a  Tandy 
4000.  The  supplied  documentation  (MS-DOS  and 
GW-Basic  manuals)  looked  standard,  with  good 
technical  explanations  and  many  examples;  how¬ 
ever,  the  sections  aimed  at  the  novice  user  could  be 
improved. 

Overall,  the  Tandy  4000  is  an  excellent  80386-based 
personal  computer.  Although  not  as  fast  (nor  as 
expensive)  as  some  of  the  new  20MHz  and  25MHz 
machines  with  hardware  instruction  caches,  the  4000 
will  run  circles  around  most  80286-based  systems, 
making  it  an  ideal  computer  for  desktop  publishing, 
program  development,  or  statistical  analysis.  At  a 
University  Research  price  of  approximately  $6000 
(1MB  RAM,  1 .44MB  floppy,  40MB  hard  disk,  EGA, 
enhanced  graphics  monitor,  and  MS-DOS/GW-Basic/ 
Professional  Deskmate),  the  Tandy  4000  can 
certainly  fit  into  many  budgets.ll 
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Commodore  PC  20-111 


Paul  Roth 

PROTH  at  UTORONTO 


Commodore,  long  known  for  the  Vic  20,  Commodore 
64,  and  Amiga  lines  of  microcomputers,  has  entered 
the  MS-DOS  world  with  the  Commodore  PC  10,  PC  20, 
and  PC  40  (their  AT),  with  forthcoming  offerings  in  the 
386  market.  Our  experiments  with  the  PC  20  suggest 
they  have  done  a  good  job. 

The  PC  20-111  is  an  XT  compatible.  Like  a  number  of 
recent  small-footprint  machines,  it  has  a  vertically 
mounted  3.5-inch  hard  disk,  which  leaves  room  for  two 
full  5.25-inch  drive  bays.  The  machine  we  reviewed 
had  one  5.25-inch  floppy  drive  installed  to  go  along  with 
the  20MB  hard  disk. 

The  PC  20  employs  an  8088-1  CPU,  which  is  unusual 
but  certainly  beneficial.  By  using  the  simple 
SPEED.COM  provided  with  Commodore’s  MS-DOS, 
you  can  easily  choose  from  three  speeds;  the  usual 
choice  is  9.54 
MHz,  fast  for  an 
XT.  As  9.54  is 
twice  the  usual 
speed  of  an  IBM 
XT,  it  was  no 
surprise  that  our 
benchmarks 
indicated  a 
performance 
factor  of  2.0, 
relative  to  the 
IBM  XT.  Speed 
can  also  be 
changed  on  the 
fly  from  the 
keyboard. 

The  hard  disk 
passed  all  our 
tests  and  had  no 
bad  blocks.  We 
rate  it  at  69.8 
milliseconds 
average  access 
time,  not  bad  for 
a  3.5-inch  XT 
drive.  The 
Commodore  PC 
20  Operations 
Guide  also 


explains  how  to  perform  a  low  level  format  of  the  hard 
disk  and  how  to  change  the  interleave,  information 
most  manufacturers  fail  to  include. 

The  built-in  video  supports  MDA,  CGA,  HGC,  and 
Plantronics.  Though  not  all  were  tested,  we  can  verify 
that  CGA  and  HGC  worked  well.  It  was  especially  nice 
to  be  able  to  switch  monitors  simply  by  flipping  a  couple 
of  DIP  switches  at  the  rear  of  the  system  unit.  The 
settings  for  each  of  40-column  RGB,  80-column  RGB, 
and  TTL  monitors  are  clearly  labelled  just  above  the 
switches. 

The  system  unit  apparently  includes  a  65-watt  power 
supply,  housed  in  a  metal  casing.  The  casing  and  the 
drive  bays  rest  on  a  chassis  overhanging  about  half  of 
the  motherboard.  Unfortunately,  the  slot  for  an  8087 
coprocessor  is  under  this  chassis,  which  must  be 
removed  if  you  install  an  8087.  We  were  able  to 

remove  the 
chassis  (nine 
screws)  fairly 
easily;  with  a 
little  common 
sense  it  is 
really  not  too 
difficult,  but 
many  people 
may  be 
intimidated  by 
its  apparent 
(and  needless) 
complexity. 

The  mother¬ 
board  itself  is 
well  labelled 
and  cleanly 
soldered, 
contains  a  lot  of 
jumpers 
(though  some 
of  them  are 
also  placed 
under  the  extra 
chassis),  and 
includes  some 
surface- 
mounted  chips. 


Manufacturer:  Commodore  Business  Machines  Limited 
Type:  16-bit  MS-DOS. 

System  Unit:  8088-1  CPU,  with  slot  for  8087  numeric  coprocessor;  640KB  RAM 
standard;  1  25-pin  serial  port;  1  parallel  port;  1  mouse  port;  3  expansion  slots;  4.77,  7.16, 
or  9.54  MHz  switchable  clock  speed  with  0  wait  states;  On/Off  switch  at  rear;  clock/ 
calendar;  hardware  reset  switch  on  side;  DIP  switches  for  built-in  video  adapter  easily 
accessible  and  clearly  labelled  at  rear. 

Keyboard:  101 -key  IBM  AT  style  layout,  with  large  indicator  lights  for  “CapsLock”  and 
"NumLock";  fairly  small  “Enter"  key;  separate  “Enter"  key  on  numeric  keypad;  lightweight 
design;  cord  attaches  on  right  side  of  system  unit. 

Monitor:  Commodore  1084  RGB  colour  monitor  is  standard;  contrast,  colour,  and 
brightness  controls  within  easy  reach  of  operator,  on  front  of  monitor. 

Disk  Drives:  One  5.25"  360KB  floppy  drive,  plus  one  20MB  internal  hard  disk. 

Physical  Description:  5.75"H,  14.0"W,  15.5"L;  approximately  22  lbs.;  access  to  inside 
of  machine:  2  screws  on  the  back  panel  and  2  screws  on  each  side  of  system  unit;  metal 
casing. 

Compatibility  Level:  9x%. 

Bundled  Software:  MS-DOS  Version  3.21 ;  GW-BASIC  3.20. 

Documentation  Provided:  Operations  Guide  (about  80  pages),  MS-DOS  3.2  User's 
Guide  /  MS-DOS  User's  Reference  (350  pgs),  and  GW-BASIC  INTERPRETER  User's 
Guide  (300  pgs). 


ComputerNews  /  JULY/AUGUST  1988 


9 


The  video  chips  are  by  Paradise  Systems,  a  well 
known  and  successful  video  adapter  manufacturer. 

The  RAM  configuration  is  unusual,  although  not  really 
surprising  for  a  small-footprint  machine.  Two  banks  of 
eight  256KB  chips  (80  nanoseconds)  each,  and  four 
64KBx4  chips  (120  ns)  are  used  to  bring  RAM  up  to 
640KB.  This  appears  to  be  done  with  no  parity 
checking,  evidently  a  sacrifice  to  the  small  footprint. 

Removing  the  system  unit  cover  involves  six  screws. 
The  cover  comes  off  easily,  but  you  must  be  careful  of 
the  reset  switch  located  on  the  lower  right  side  of  the 
unit.  Replacing  the  cover  is  simple. 

We  tested  the  PC  20-111  with  a  number  of  hardware 
devices.  The  first  was  a  Bernoulli  Box  with  two  20MB 
removable  cartridge  drives;  it  is  useful  for  testing 
compatibility  of  DMA  channels  and  interrupts.  We  did 
experience  a  few  problems  installing  the  Bernoulli 
interface  card  in  the  PC  20.  Because  the  card  had  a 
conflicting  DMA  channel,  when  we  first  put  it  in,  the  PC 
20  refused  to  recognize  its  own  hard  disk!  Realizing 
that  the  card  was  at  fault,  we  set  the  switches  on  the 
card  to  disable  ROM/RAM  and  to  use  DMA  channel  1 ; 
after  that,  the  Bernoulli  Box  ran  perfectly.  We  success¬ 
fully  tested  SAS/PC  and  SAS/GRAPH  for  the  PC  from 
the  Bernoulli  Box. 

The  PC  20-111  worked  extremely  well  with  the  IBM 
Token  Ring  Network,  even  at  the  9.54  MHz  speed.  In 
fact,  for  this  test  we  simply  took  the  IBM  Token  Ring 
Adapter  out  of  an  IBM  XT  in  our  Education  Facility  and 
plugged  it  into  the  PC  20,  without  changing  any 
switches  at  all.  It  worked  perfectly.  Although  we  did 
not  test  its  action  on  our  Novell  network  for  very  long,  it 
appears  to  be  totally  compatible  in  this  regard. 

We  did  discover  an  incompatibily  with  a  product  called 
LapLink.  This  product  consists  of  cables  and  software 
that  transfer  files  between  two  micros  (usually  one 
desktop  and  one  laptop)  by  a  serial-port  connection,  at 
the  incredible  rate  of  115000  bps.  This  worked  well, 
transferring  files  perfectly,  but  only  if  we  slowed  the  PC 
20  down  to  4.77  MHz.  At  the  higher  speed  settings,  the 
LapLink  software  hangs  the  machine  up.  This  was  the 
only  software  incompatibility  we  discovered. 

The  usual  high-profile  products  such  as  WordPerfect, 
dBASE  III,  and  Lotus  1-2-3  worked  well,  as  did  a 


number  of  public-domain  and  shareware  utilities  and 
PC-DOS  3.2.  All  of  these  worked  at  all  three  processor 
speeds. 

In  addition,  Commodore  provides  a  few  features  to 
make  life  easier.  A  SETCLOCK  routine  reads  and  sets 
the  battery-backed-up  clock/calendar,  and  SHIPDISK 
parks  the  hard  disk  heads.  An  AUTOCONFIG  program 
supposedly  senses  what  equipment  you  attach  to  the 
machine  to  avoid  clashes  with  built-in  hardware.  While 
the  latter  facility  did  fail  us  when  we  installed  the 
Bernoulli  Box,  it  worked  perfectly  when  we  added  a 
second  serial  port  configured  as  COM1 .  We  changed 
no  switches,  jumpers,  or  software  on  the  PC  20,  yet  the 
original  serial  port  automatically  came  up  as  COM2. 
This  is  a  nice,  useful  feature. 

The  GW-BASIC  used  allows  various  screen  modes  and 
supports  EGA  monitors.  It  is  well  described  in  the 
documentation. 

The  manuals  for  the  most  part  are  adequate  for  the 
novice.  For  instance,  the  MS-DOS  manual  has 
introductory  sections  explaining  carefully  what  a  file  is, 
even  giving  a  pictorial  representation  of  the  Directory 
and  File  Allocation  Table.  The  discussion  of  subdirec¬ 
tories  and  paths  is  also  clear.  In  this  age  of  the  hard 
disk,  every  user  should  have  some  grasp  of  this 
information,  and  Commodore  seems  to  understand 
this. 

Experienced  users  will  also  find  the  documentation 
beneficial.  Most,  but  not  all,  technical  details  of  the 
hardware  are  described  in  the  Operations  Guide, 
giving  you  enough  information  to  expand  or  change  the 
system  adequately. 

Summary 

The  Commodore  PC  20-111  seems  to  be  a  viable 
machine.  It  combines  a  small  footprint  and  low  power 
consumption  with  a  speedy  processor.  The  built-in 
video,  surface-mount  technology,  and  clean  soldering 
are  benefits,  as  are  the  value-added  software  programs 
included.  The  machine  appears  to  be  very  compatible, 
and  networking  it  should  present  no  problems.il 
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Free  Offer  from  Hewlett-Packard  and  SAS 


Our  last  issue  carried  a  short  review 
of  a  new  version  of  SAS  that  runs 
under  UNIX  on  Hewlett-Packard’s 
HP9000  Series  300  (see  “SAS 
Version  6.03  Available  on  UNIX,” 
ComputerNews,  May/June  1988). 
This  version  represents  the  first 
implementation  of  SAS  under  UNIX 
(in  this  case,  HP-UX,  Hewlett- 
Packard's  version  of  UNIX).  The 
higher  speed  and  larger  memory 


available  in  this  implementation 
make  it  an  especially  interesting 
alternative  for  would-be  micro  users 
with  SAS  programs  they  thought 
were  too  time-consuming  for  a 
personal  computer. 

Effective  in  the  latter  part  of  August, 
Hewlett-Packard  and  the  SAS 
Institute  are  joining  forces  to  offer  a 


30-day  free  trial  of  SAS  on  an 
HP9000  computer.  An  announce¬ 
ment  and  inquiry  card  are  to  be 
mailed  out  soon,  but  it  may  be  that 
some  departments  in  the  University 
are  not  on  the  mailing  list.  Interested 
departments  that  do  not  receive  this 
mailing  may  contact  Advising 
Services  at  978-HELP  for  more 
information,  il 


New  C  Compiler  Available  for  the  PC 

Alicia  Damley 
DAMLEY  at  UTORONTO 


UTCS  has  obtained  a  University-wide  site  license  for 
the  newly  announced  WATCOM  C  Compiler.  Univer¬ 
sity  members  can  obtain  a  copy  of  this  compiler  under 
an  annual  site  license  agreement  for  a  cost  of  $35. 
Payment  must  be  through  a  UTCS  CAN  or  University 
Appropriation  Number.  Please  note  that  you  will  be 
required  to  provide  your  own  diskettes.  The  software 
requires  eight  360K  diskettes.  Here  are  the  highlights 
of  WATCOM  C. 

This  compiler  is  available  for  the  IBM  PC,  PS/2,  and 
true  compatibles.  It  requires  DOS  Version  2.0  or  higher 
and  has  a  suggested  memory  requirement  of  512KB. 
WATCOM  C6.0  is  an  Optimizing  Compiler  tailored  to 
the  proposed  ANSI  C  language.  It  also  includes  a 
proposed  ANSI  C  Run-time  Library  and  WATCOM 
Debugger.  Various  development  tools  such  as  the 
WATCOM  Editor,  Linker,  Object  Librarian,  a  MAKE 
utility,  and  an  Object  Code  Disassembler  are  also 
included. 


Also  available  is  the  WATCOM  Express  C  Compiler. 
This  one-step  load-and-go  compiler  is  compatible  with 
WATCOM  C6.0.  WATCOM  claims  that  Express  C  is 
the  fastest  C  compiler  available  for  PCs  and  is  ideal  for 
development  and  debugging. 

Both  compilers  are  supported  by  extensive  documenta¬ 
tion  including  a  Users'  Guide,  a  Language  Reference, 
and  a  Library  Reference.  Manuals  may  be  purchased 
through  the  UTCS  Information  Desk  at  the  Information 
Centre,  4  Bancroft  Avenue,  Room  201 . 

If  you  have  any  further  questions,  please  feel  free  to 
call  me  at  978-4757  or  the  Advising  Office  at  978- 
HELP.  H 


ComputerNews  /  JULY/AUGUST  1988 


11 


Two  FORTRAN  Compilers  Reviewed 

Reinhard  Schuller 
SCHULLER  at  UTORONTO 


Lahey  Personal  FORTRAN-77 


The  Lahey  Personal  FORTRAN-77  compiler  (LP77)  is  a  superset  implementation  of  the  ANSI  x3. 9-1 978  standard  for 
the  IBM  PC  and  compatibles.  The  version  tested  (1.00)  requires  256KB  of  RAM  and  a  math  coprocessor;  software 
emulation  for  floating-point  arithmetic  is  not  supported.  The  compiler  comes  on  one  floppy  disk  with  a  manual. 

Since  it  does  not  include  a  linker,  you  must  use  the  linker  supplied  with  PC-DOS  (LINK.EXE).  ANSI  FORTRAN 
extensions  are  shaded  in  the  manual,  but  an  appendix  listing  them  would  be  nice.  The  compiler  is  limited  to  64KB 
each  of  code,  data,  and  stack  space.  The  price  is  $139;  a  Toolkit  Library  containing  useful  DOS  and  BIOS  system 
interfaces  costs  an  additional  $69. 

The  Language 

LP77  supports  the  following  data  types  with  extensions  of  the  ANSI  standards  indicated  with  (e): 


Integer: 

INTEGER*2  (e) 
INTEGERM  (e) 
INTEGER 

-32768  through  32767 
-2147483648  through  2147483647 
-2147483648  through  2147483647 

Real: 

REAL 

REALM  (e) 

REAL*8  (e) 

1.18E-38  through  3.40E+38 

1.18E-38  through  3.40E+38 

2.23E-308  through  1.79E+308 

Double  Precision: 

DOUBLE  PRECISION 
REAL*8  (e) 

2.23E-308  through  1.79E+308 

2.23E-308  through  1.79E+308 

Complex: 

COMPLEX 

COMPLEX*8  (e) 
COMPLEX*16  (e) 

same  as  REALM  for  real  and  imaginary  part 
same  as  REALM  for  real  and  imaginary  part 
same  as  REAL*8  for  real  and  imaginary  part 

Logical: 

LOGICAL 

LOGICALM  (e) 
LOGICALM  (e) 

1  byte 

1  byte 

4  bytes 

Character: 

CHARACTER 

CHARACTERS 

length  1  byte 
length  1  <  n  <  65280 

ANSI  Extensions 

Variable  names  may  be  up  to  32  characters,  underscores  are  valid;  spaces  may  be  inserted  and  are  ignored.  Case 
is  also  ignored;  thus  the  variables  DO_THIS  and  do_this  would  be  considered  the  same.  Trailing  comments  are 
indicated  with  the  exclamation  mark.  For  example: 


Char_Var='abc'  !  this  is  how  to  indicate  a  trailing  comment 
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If  you  are  using  your  favourite  word  processor  in  DOS/ASCII  mode  to  create  your  FORTRAN  program  (LP77  does 
not  come  with  an  editor),  you  do  not  have  to  start  statements  in  column  7  of  your  program  file.  Instead  you  can  use  a 
Tab  anywhere  in  the  first  six  columns,  followed  by  a  letter  (i.e.,  the  beginning  of  a  new  statement),  and  columns  1 
through  6  are  automatically  replaced  with  blanks,  with  the  statement  starting  in  column  7.  If  the  character  after  the 
Tab  is  not  a  letter,  columns  1  through  5  are  blanked,  and  the  character  is  placed  in  column  6;  thus  continuation 
statements  are  handled  correctly.  For  example: 


<Tab>l=5 

would  be 

1=5 

<Tab>J=1  +  2  + 

treated  as... 

J=1  +2  + 

<Tab>*3 

*3 

However,  statements  with  labels  must  still  be  keyed  with  the  label  in  columns  1  through  5,  with  the  statement 
beginning  in  column  7.  LP77  uses  the  INCLUDE  statement  to  include  source  code  from  another  file,  where  include 
files  may  be  nested. 

Compiler  Options  and  Operations 

You  can  specify  compiler  options  either  from  the  command  line  when  invoking  the  compiler  or  in  a  configuration  file 
(LP77.FIG)  using  identical  syntax.  A  command-line  option  overrides  the  setting  in  LP77.FIG.  With  the  distribution 
diskette  also  comes  the  file  LP77.FIX,  containing  any  patches  to  the  compiler.  When  a  known  bug  is  reported,  you 
can  get  a  replacement  LP77.FIX  file;  the  compiler  looks  for  such  a  file  each  time  it  is  invoked,  a  unique  feature. 

Compilation  is  very  fast.  Table  1 ,  following  this  article,  gives  some  benchmarks  for  compiler  performances.  Such 
benchmarks  give  only  an  idea  of  speed,  based  on  the  specific  configuration  and  architecture  used.  You  may  want  to 
benchmark  your  own  programs.  There  is  a  small  trade  off  in  execution  speed,  but  you  will  appreciate  the  compilation 
speed  while  you  are  writing  the  code. 

SOLD  Debugger 

The  Source  On-Line  Debugger  (SOLD),  though  lacking  the  Windows-look  of  the  Microsoft  CodeView  debugger,  is 
nevertheless  a  fully  functional  debugging  tool.  When  you  compile  a  program,  a  separate  .SLD  file  is  created,  which  is 
used  by  the  debugger,  along  with  the  .OBJ  file.  The  obvious  commands  are  present:  setting  break  and  trace  points 
and  inserting  data.  What  is  missing  is  the  ability  to  single-step  through  the  program;  it  can  be  done  but  is  cumber¬ 
some. 

Vendor  Support 

The  technical  support  for  the  product  appears  good.  When  we  called  their  technical  line,  we  got  immediate  attention. 
You  can  also  upload  problem  programs  to  the  Lahey  bulletin  board,  and  they  will  post  an  updated  LP77.FIX  file  for 
you  to  download,  a  nice  feature  that  means  you  don’t  have  to  wait  for  new  releases  of  the  compiler. 
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Lahey  FORTRAN  F77L 


The  Lahey  FORTRAN  F77L  has  many  of  the  same  features  of  LP77.  It  is  an  ANSI  x3. 9-1 978  standard  for  the  IBM 
PC  and  compatibles.  The  version  tested  (2.22)  requires  256KB  of  RAM  and  a  math  coprocessor;  software  emulation 
for  floating-point  arithmetic  is  not  supported.  The  compiler  comes  on  one  floppy  disk  with  a  manual.  ANSI  exten¬ 
sions  are  shaded  in  the  text  and  also  listed  in  an  appendix.  There  is  neither  an  editor  nor  a  linker.  The  code  is 
limited  to  64KB  for  each  subprogram,  and  the  maximum  size  for  arrays  and  common  areas  is  the  DOS  limit  of  640KB. 
Two  methods  are  available  to  interface  assembly  language  routines.  The  price  is  $695. 

ANSI  Extensions 

The  data  types  and  ANSI  extensions  supported  by  LP77  are  also  available  in  F77L.  In  addition,  the  CHAIN  com¬ 
mand  can  pass  control  from  one  program  to  another;  programs  can  call  external  routines  using  Microsoft  and  Lattice 
C  calling  conventions;  functions  can  be  called  recursively,  a  nice  feature;  and  free-form  input  is  allowed.  All  the  DOS 
and  BIOS  interfaces  of  the  Toolkit  Library  are  part  of  the  compiler  package. 

Compiler  Options,  Operations,  and  SOLD 

You  have  more  compiler  options  to  invoke,  either  from  the  command  line  or  from  the  F77L.FIG  file.  You  can  even 
use  the  OPTIONS  command  to  turn  compiler  options  on  and  off  within  the  program.  The  F77L  compiles  as  fast  as 
the  LP77,  and  compiles  two  to  five  times  faster  than  Microsoft  FORTRAN.  The  version  of  the  SOLD  debugger  has 
more  features,  but,  like  LP77,  lacks  a  STEP  command  to  single-step  through  the  program. 


Summary 

Both  compilers  are  fast  and  produce  excellent  warning  and  error  messages.  The  messages  refer  to  sections  in  the 
respective  manuals  and  warn  you  of  such  things  as  having  declared  a  variable  but  not  used  it.  In  our  tests,  the  F77L 
compiler  handled  source  code  that  the  Microsoft  compiler  could  not.  For  small  programming  needs,  the  LP77 
compiler  is  more  than  adequate.  Lahey  is  working  on  floating-point  emulation  for  these  compilers,  so  an  8087  math 
coprocessor  would  not  be  necessary. 

If  you  have  any  questions  about  these  products,  feel  free  to  contact  Reinhard  Schuller  at  978-6878  or  at  the  E-Mail 
address  given  at  the  top  of  this  article.  ® 
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All  link,  compile, 
and  run  times 

Integer  Count 

given  in  seconds 
were  run  on  a 

Compiler 

Size  (in  bytes) 

.OBJ  .EXE 

Run  time 

4.77  MHz  PC. 
Microsoft 

LP77  1.00 

882 

22762 

3.30 

comparisons  are 
for  medium- 

F77L  2.22 

818 

24978 

3.57 

memory  model. 

Microsoft  4.01 

581 

16448 

0.06 

Floating-Point  Calculation 


Compiler 

Size  (in  bytes) 

.OBJ  .EXE 

Run  time 

LP77  1.00 

848 

22778 

14.83 

F77L  2.22 

813 

25042 

15.76 

Microsoft  4.01 

877 

19158 

9.22 

String  Manipulations 

Compiler 

Size  (in  bytes) 

.OBJ  .EXE 

Run  time 

LP77  1.00 

1303  23274 

19.34 

F77L  2.22 

1110  25442 

20.10 

Microsoft  4.01 

898  1 6744 

11.04 

Table  Lookup  Using  Arrays 

Compiler 

Size  (in  bytes) 

.OBJ  .EXE 

Run  time 

LP77  1.00 

1145 

22986 

30.98 

F77L  2.22 

985 

25282 

25.65 

Microsoft  4.01 

887 

20472 

17.63 

WHETSTONE  Program 


Compiler 

Size  (in  bytes) 

.OBJ  .EXE 

Compile 

Link 

Run  time 

LP77  1.00 

9296 

38106 

34 

30 

79.53 

F77L  2.22 

7933 

40074 

30 

30 

77.67 

Microsoft  4.01 

8134 

31962 

155 

41 

62.39 

Table  1:  Benchmarks 
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Numerical  and  Scientific  Software  for  Microcomputers 


Andrzej  Pindor 
APINDOR  at  UTORONTO 


Math  tD  2.0 


MathCAD  calls  itself  “The  Electronic  Scratchpad,”  and  that  seems  to  be  a  good  description  of  the  product  —  it  allows 
you  to  enter  mathematical  formulas  onto  the  screen  practically  as  you  would  write  them  on  paper  and  then  evaluates 
them  for  you.  The  formulas  that  you  enter  in  MathCAD  become  part  of  a  document  that  you  can  save  for  future  use. 
The  size  of  the  document  (width  and  length)  is  limited  only  by  the  amount  of  free  space  on  the  hard  disk. 

MathCAD  handles  complex  numbers  as  easily  as  real  ones,  and  it  can  manipulate  vectors  and  matrices  in  a  natural 
way.  For  example,  calculating  the  inverse  of  a  matrix  becomes  trivial  as  shown  below  (exactly  as  you  would  see  it 
on  your  screen)  -  all  numbers  following  the  equals  sign  have  been  calculated  by  MathCAD: 


a  :=  1  b  :=  1  c  :=  -6 


x 


-b 


+ 


4-  a-  c 


2  a 


x  =  2 


(2  +  3i)  ■  (2  -  3i)  =  13 
2  +  3i 

-  =  -0.385  +  0 . 923i 

2  -  3i 


i  •  t 

e  +1  =  0 


Note  that  MathCAD 
knows  the  values  of 
e  and  t 


fi  21  -1 

r  -2  1] 

Checking  the 

_1  \l 

U  4  A  = 

[l .  5  -0 . 5J 

inversion 

A  - A  =  |_0 

Entering  such  signs  as  a  square  root,  a  sum,  or  the  brackets  delineating  a  matrix  usually  involves  two-keystroke 
sequences.  Solving  a  set  of  linear  equations  (for  example,  Ax=b,  where  A  is  a  matrix  of  coefficients  and  b  is  an  rhs 
vector)  becomes  very  simple: 


b  :  = 


0  2  ' 
3  0.1 

2  2 


'  5.833' 
2.375 
-2.917 


Verifying  the  solution  x 


A-  x 


16 
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MathCAD  can  easily  calculate  sums,  products,  derivative  values,  and  finite  integrals,  as  shown  below: 


i  : =  0  . .10 


Z 


1 

—  =  2.71828 
i! 


Should  converge  to  e  for  infinite  sum 


i 


k  : =  1  . .100 


1 


2 


3.149 


Should  converge  to  ir  for  infinite 
product 


k 


(2  k  +  1) 


J 


1  2 


x  dx  =  0.33333333 

0 


(MathCAD  keeps  15-digit  accuracy  of  all  the  numbers,  but  you  decide  how  many  digits  you  want  to  see.)  A  very 
enjoyable  feature  of  MathCAD  is  its  fully  interactive  nature.  For  instance,  let’s  say  you  want  to  see  the  value  of  the 
above  integral  for  the  upper  limit  equal  to  2.  To  achieve  it,  you  simply  move  the  cursor  to  the  top  of  the  integral, 
delete  number  1 ,  type  2,  and  press  <Enter>.  The  value  of  the  integral  becomes  updated  straight  away!  You  have  to 
see  it  to  appreciate  it,  and  everyone  is  welcome  to  come  for  a  demonstration. 

MathCAD  knows  all  the  standard  elementary  functions  (e.g.,  logs,  trigonometric  and  hyperbolic  functions),  Bessel 
functions,  some  statistical  functions,  and  a  few  extras.  It  can  calculate  Fast  Fourier  transforms  for  real  and  complex 
functions  and  also  the  inverse  transforms.  Another  very  important  feature  of  the  MathCAD  is  its  ability  to  solve  sets 
of  nonlinear  equations,  theoretically  for  an  unlimited  number  of  equations  and  unknowns.  Numbers  produced  by 
MathCAD  (scalars,  vectors,  and  matrices)  can  be  saved  into  a  DOS  ASCII  file,  and  you  can  also  read  numbers  into 
MathCAD  from  a  DOS  ASCII  file. 

MathCAD  can  produce  plots  and  histograms  of  a  wide  variety,  as  shown  on  the  next  page. 

MathCAD  documents  can  be  printed  on  a  variety  of  different  printers;  for  example,  the  ones  shown  in  this  article  were 
produced  using  a  QMS  LaserWriter  emulating  an  HP  LaserJet  printer. 

In  summary,  MathCAD  is  a  very  nice  product  for  work  involving  relatively  simple  mathematical  manipulations.  It 
would  seem  excellent  to  prepare  lecture  notes  for  an  undergraduate  course  on  a  technical  or  scientific  subject  or 
some  other  work  of  a  similar  level  of  sophistication. 
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s  :=  0,-1  . . -300 


where  Jn(2,s)  is  2nd  order 
Bessel  function  and  J1  and  JO 
below  are  1st  and  zeroth  order 
Bessel  functions,  respectively. 


t  :=  0,  0. 1-  . .  10 


j  :=  0  ..50  x  :=  rnd(50) 

j 

k  :=  0  . . 9  i  :=  0  . . 10 

int  : =  5  +  i • 4 . 5 
i 


f  :=  hist (int,x) 

rnd(x)  generates  random 
number  between  0  and  x 


k 


Examples  of  MathCAD  Plots  and  Histograms 
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Although  MathCAD  may  have  a  potential  for  prototyping  applications  involving  small  models,  I  hesitate  to  recommend 
it  for  people  dealing  with  more  demanding  problems.  Some  of  the  reasons  are: 

•  The  user  has  limited  control  over  the  way  MathCAD  performs  calculations.  For  instance,  definite  integrals  are 
calculated  by  Simpson’s  method  only.  For  many  integrands  this  is  clearly  unsatisfactory. 

•  Although  in  principle  the  matrices  in  MathCAD  may  have  up  to  8,000  elements,  operations  involving  large  matrices 
are  relatively  slow.  For  instance,  multiplication  of  two  17x17  matrices  takes  over  seven  seconds  and  33  x  33 
matrices  over  49  seconds  (compared  to  0.46  and  3.24  seconds,  respectively,  for  GAUSS;  see  ComputerNews , 
April  1988).  Additionally,  the  accuracy  of  matrix  inversion  (LU  decomposition  method  is  used)  is  not  great  for  large 
matrices. 

•  When  you  are  solving  a  set  of  nonlinear  equations,  MathCAD  is  at  first  very  enjoyable:  it  is  enough  for  you  to 
change  the  starting  values  and  MathCAD  immediately  produces  new  solutions.  It  becomes  a  problem,  however, 
to  retain  in  the  MathCAD  document  solutions  obtained  for  a  number  of  starting  values. 

•  When  a  MathCAD  document  is  saved,  results  of  the  calculations  are  not  saved,  i.e.,  only  the  formulas  or  the  text 
that  you  have  put  in  are  saved.  Thus  when  you  load  into  MathCAD  the  document  saved  at  the  end  of  a  previous 
session,  all  calculations  are  performed  again.  This  is  tedious  if  the  calculations  were  relatively  time  consuming. 
You  can  of  course  print  the  document  to  keep  a  record  of  your  work. 

The  product  comes  with  a  nice  manual  that  explains  features  of  MathCAD  in  good  detail  and  in  very  simple  terms, 
with  plenty  of  examples. 

The  timings  cited  are  true  for  the  Zenith  AT  with  a  6  MHz  clock  and  an  80287  math  coprocessor. 

Hardware  Requirements 

MathCAD  requires  an  IBM  PC,  XT,  AT,  PS/2,  or  compatible,  with  at  least  512KB  RAM,  running  under  MS-DOS  or 
PC-DOS  Version  2.x  or  3.x.  All  typical  monitors,  graphics  adapters,  and  printers  are  supported.  The  software  is  also 
able  to  make  use  of  expanded  (LIM)  memory  and  a  math  coprocessor. 

Pricing  Information 

MathCAD  is  produced  by  MathSoft  Inc.  of  Cambridge,  MA;  in  Toronto  it  can  be  purchased  from  the  Personal  Com¬ 
puter  Association  of  Ajax,  Ontario  (1-800-263-7527)  for  $449. 


Everyone  interested  in  the  product  is  welcome  to  come  to  UTCS  for  a  trial  or  demonstration.  For  an  appointment, 
please  call  Andrzej  Pindor  at  978-5045. 
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POMATLAB 


PC-MATLAB  is  a  program  for  scientific  and  numerical  calculations.  The  name  MATLAB  stands  for 
MATrix  LABoratory.  Originally  written  for  mainframe  computers,  it  has  been  optimized  for  MS-DOS  personal 
computers;  it  provides  an  easy,  interactive  access  to  matrix  software  developed  by  the  UNPACK  and  EISPACK 
projects.  It  also  includes  good  graphics,  programmable  macros,  IEEE  arithmetic,  most  elementary  functions,  Bessel 
functions,  and  a  number  of  statistical  functions  and  signal-processing  utilities. 

Below  are  two  examples  of  PC-MATLAB  graphics: 


Fifth  eigenfunction 
of  L  membrane. 


MATLAB  graphics 
hardcopy  samples 
-  Epson  printer  final. 


We  have  only  a  demonstration  diskette  for  PC-MATLAB,  so  an  extensive  evaluation  of  the  product  has  not  been 
possible.  In  terms  of  speed,  it  seems  to  be  close  to  GAUSS  (see  ComputerNews,  April  1988)  for  matrix  operations. 

Anyone  interested  in  investigating  the  product  in  more  detail  can  call  978-5045  to  make  an  appointment  to  try  out  the 
demonstration  diskette. 

PC-MATLAB  is  a  product  of  The  MathWorks,  Inc.,  Suite  250,  20  North  Main  Street,  Sherborn,  MA  01770.  The 
University  price  for  one  copy  is  US$395,  with  heavy  discounts  for  multiple  copies.  For  educational  use,  there  is  also 
a  limited  version  of  PC-MATLAB  called  the  “Classroom  Kit”;  it  provides  ten  copies  for  US$500.* 
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Report  on  SUGI  1988 

Joyce  Bernstein 
JBERNSTat  UTORONTO 


The  thirteenth  annual  Sas  User’s  Group  international 
Conference  (SUGI)  was  held  in  Orlando,  Florida  during 
the  week  of  March  28.  This  meeting,  sponsored  jointly 
by  the  SAS  Institute  and  a  corps  of  volunteer  users, 
was  the  largest  SUGI  to  date,  with  over  3300  in 
attendance.  The  usual  level  of  enthusiasm  generated 
by  this  gathering  of  SAS  fans  was  heightened  this  year 
by  the  featured  attraction  —  the  newly  released  Version 
6.03  of  SAS/PC.  This  article  will  outline  several 
changes  included  in  this  new  SAS  product.  (For 
information  regarding  the  availability  of  Version  6.03  on 
UNIX,  see  “SAS  Version  6.03  Available  on  UNIX”  in  the 
May/June  issue  of  ComputerNews .) 

The  most  significant  change  in  Version  6.03  is  the 
addition  of  two  SAS/PC  products,  previously  restricted 
to  the  mainframe  versions.  The  first  of  these,  SAS/ 
FSP,  brings  the  convenience  of  full-screen  data-entry 
menus  to  SAS/PC  users.  With  PROC  FSEDIT,  one  of 
the  FSP  procedures,  SAS  data  sets  can  be  created  and 
modified  by  using  customized  data-entry  panels.  In 
addition,  FSP  can  perform  a  variety  of  data  checks, 
such  as  comparing  entered  values  with  those  declared 
valid  for  specific  variables,  or  checking  consistency 
between  variable  values.  Searching  for  cases  meeting 
specified  criteria  is  also  simplified  with  this  procedure. 
Another  of  the  FSP  procedures,  PROC  FSLETTER, 
can  be  used  to  create  personalized  form  letters.  First 
you  create  a  master  letter,  with  blank  fields  assigned 
the  variable  names  from  an  existing  SAS  data  set. 
FSLETTER  then  creates  a  customized  copy  of  the 
letter  for  each  observation  in  the  specified  data  set. 

The  addition  of  the  SAS/GRAPH  module  to  SAS/PC 
represents  a  tremendous  gain  in  graphics  alternatives, 
not  available  in  the  Base  or  SAS/STAT  products. 

PROC  GPLOT,  used  for  creating  two-dimensional 
plots,  can  also  compute  and  graph  the  best  fitting 
linear,  quadratic,  or  cubic  polynomial  for  a  set  of 


bivariate  observations.  Confidence  curves  for  these 
plots  are  readily  available.  The  ability  to  create  three- 
dimensional  graphs  is  provided  by  PROC  G3D,  which 
also  includes  options  for  rotation  and  tilting.  A  third 
useful  procedure,  PROC  GCHART,  provides  a  variety 
of  bar,  pie,  and  star  charts.  All  SAS/GRAPH  proce¬ 
dures  have  a  choice  of  fonts,  colours,  and  symbols;  in 
addition,  PROC  GFONT  can  be  used  to  create  original 
fonts  or  character  sets.  Storage  of  graphic  output  and 
subsequent  “replay”  on  user-created  templates  is  also 
possible. 

Several  enhancements  to  the  Version  6.02  modules 
are  also  incorporated  in  this  new  release.  The  facility 
for  cutting  and  pasting  the  contents  of  any  SAS  window 
to  the  program-editor  window  will  be  of  interest  to  those 
who  wish  to  save  portions  of  SAS  logs  or  output 
selectively.  The  number  of  procedures  available  in  the 
SAS/STAT  module  has  been  increased  from  nine  to 
twenty-six.  Furthermore,  several  6.02  procedures  have 
been  expanded.  PROC  CORR,  for  example,  can  now 
compute  Cronbach’s  alpha  and  partial  correlation 
matrices,  while  PROC  FREQ  now  includes  a  more 
general  form  of  Fisher’s  Exact  test. 

Along  with  the  new  manuals  for  SAS/GRAPH  and  FSP, 
a  new  publication,  SAS  System  for  Elementary 
Statistical  Analysis,  has  been  released.  This  guide  has 
been  written  for  those  new  to  either  the  SAS  system  or 
the  analysis  of  data,  or  both.  Topics  covered  include 
basic  statistical  concepts,  comparisons  of  groups, 
correlation,  and  simple  regression  diagnostics.  The 
UTCS  Information  Centre  has  one  copy  of  this  guide  for 
use  in  our  library;  additional  copies  may  also  be 
ordered  through  our  office. 

To  obtain  a  copy  of  SAS/PC  Version  6.03,  please  call 
Dale  Wright  at  978-4990.  If  you  have  any  further 
questions  about  SAS/PC,  please  phone  Joyce  Bern¬ 
stein  at  978-5128. 
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LINPACK  and  EISPACK  for  PCs 


Andrzej  Pindor 
APINDOR  at  UTORONTO 


We  now  have  LINPACK  and  EISPACK  FORTRAN 
source  code  (double  precision)  available  for  the  IBM 
PC  and  compatibles. 

LINPACK  is  a  library  of  public-domain  routines  for 
solving  linear  equations,  inverting  matrices,  and 
computing  matrix  decompositions.  Also  in  the  public 
domain,  EISPACK  is  a  library  of  routines  for  computing 
eigenvalues  and  eigenvectors.  To  make  good  use  of 


LINPACK  code,  you  will  need  the  LINPACK  User's 
Guide  (Dongarra,  J.J.  et  al.,  SIAM,  1979).  Similarly, 
EISPACK  code  requires  Matrix  Eigensystem  Routines 
—  EISPACK  Guide  (Smith,  B.T.  et  al.,  Springer-Verlag, 
1976). 

To  obtain  a  copy  of  either  library,  or  both,  call  Andrzej 
Pindor  at  978-5045.  You  are  asked  to  supply  four  5.25- 
inch,  360KB  diskettes  for  each  library.  We  can  also 
make  copies  on  3.5-inch  diskettes,  m 


CMS  FORTRAN  Plotting  Routine  Tip 

Terry  Jones 
TJ  at  UTORONTO 


The  PLOTPS  set  of  subroutines  on  CMS  allows 
FORTRAN  programmers  to  produce  graphical  output 
on  a  laser  printer.  The  graphical  output  is  first  written  to 
a  CMS  file  on  your  minidisk  and  then  sent  to  the  laser 
printer  for  plotting. 

In  CMS,  you  can  select  the  name  of  the  file  for  the 
graphical  output  with  a  FILEDEF  statement.  If  you  do 
not  specify  the  filename  in  this  way,  the  graphical  data 
is  put  in  a  file  called  FILE  FT97F001 .  FORTRAN 
usually  gives  this  file  records  (lines)  with  a  fixed  length 
of  80  characters,  which  often  wastes  a  lot  of  disk 
space.  If  you  use  the  FILEDEF  statement  before 
execution  to  make  the  record  length  variable,  you  will 
save  that  wasted  disk  space. 

For  example,  let’s  assume  the  file  SAMPLE  FOR¬ 
TRAN  contains  FORTRAN  statements  and  calls  the 
PLOTPS  plotting  routines.  Here  is  the  complete  set  of 
commands  to  compile  and  run  this  program  and  send 
the  graphical  output  to  a  variable-record-length  file. 

getme  fortran  global  txtlib  vfortlib 
global  loadlib  vflodlib 
fortvs  sample 

filedef  ft97f001  disk  sample  plotfile  (recfm  v 
load  sample  plotps  (start 


The  first  three  commands  need  be  given  only  once 
after  logging  on  to  CMS.  The  FORTVS  command 
creates  the  object  code  for  the  program  (called 
SAMPLE  TEXT)  and  need  be  issued  only  after 
changes  have  been  made  to  the  SAMPLE  FORTRAN 
file.  The  FILEDEF  command  defines  unit  97  as  a  disk 
file  called  SAMPLE  PLOTFILE  and  uses  the  option 
RECFM  V  to  specify  a  variable  (V)  length  record 
format  (RECFM).  The  LOAD  command  actually  brings 
the  SAMPLE  program  into  memory  with  the  PLOTPS 
routines  and  the  START  option  causes  execution  to 
begin. 

Graphical  output  written  to  the  disk  file  can  then  be  sent 
to  the  laser  printer  at  the  UTCS  Information  Centre  (4 
Bancroft  Avenue,  Room  201, 9  a.m.  -  6  p.m.)  using  the 
SENDPS  command.  Continuing  the  example  above, 
the  SENDPS  command  would  look  like: 

sendps  sample  plotfile 

Online  information  about  PLOTPS  is  available  by  typing 
HELP  PLOTPS. 

For  further  information,  contact  Advising  Services  at 
978-HELP  or  Terry  Jones  at  978-4924. 1 
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Change  Committee 

Bev  Scarborough 
BEVS  at  UTORONTO 


Changes  to  Academic  VM/CMS  Machine  Services 

1 .  VMBATCH  was  installed  as  a  new  service  on  VM 
(May  13). 

2.  SPSSX  NODCSS  was  added  to  GETME  (June  3). 

Changes  to  Other  Systems  and  Services 

1 .  APRIL  was  replaced  with  a  new  DB2  billing  system 
(June  24). 

2.  JNET  was  upgraded  to  Version  3.2  on  MCL1  (May 
29).  K 


ProComm  Communications 
Program  Seminar 

September  14, 1988 
1 :00 » 3:00  p.m. 


ProComm  is  a  general  purpose  communications  program 
currently  available  to  all  UolT  faculty,  staff,  and  students. 
It  is  the  resident  communications  program  in  the  IBM 
Education  Facility. 

A  seminar  has  been  scheduled  to  introduce  ProComm 
and  its  various  features:  terminal  emulation  (a  number  of 
popular  ones  will  be  reviewed);  the  dialing  directory;  file 
transfer  protocols,  such  as  Kermit  and  XMODEM; 
configuration  and  modem  parameter  settings;  and  the 
DOS  gateway,  which  allows  you  to  execute  DOS 
commands  and  other  programs  while  you  are  still  in 
ProComm. 

A  course  fee  is  attached  to  this  seminar.  Copies  of  Pro¬ 
Comm  are  made  available  at  no  charge  to  members  of  the 
University,  but  you  must  bring  your  own  diskettes  (two 
5.25"  or  one  3.5"). 

To  reserve  a  place  in  this  seminar,  please  contact  Irene 
Rosiecki  at  978-4565. 


Free  NetNorth  (Electronic  Mail) 
Demonstration 


September  14.  1988 
3:00  -  4:30  p.m. 


Anyone  interested  in  sending  documents  to  col¬ 
leagues  or  friends  reliably,  quickly,  and  inexpensively 
will  not  want  to  miss  this  demonstration.  We  will 
introduce  you  to  the  NetNorth/BITNET/EARN 
communications  network,  which  is  accessible  from 
the  CMS  system.  This  network  connects  more  than 
a  thousand  universities  and  research  institutes  in 
Europe.  Asia,  and  North  America.  Sending  docu¬ 
ments  or  files  over  the  network  is  very  easy  to 
learn.  , 

The  demonstration  will  last  just  over  an  hour. 

Included  will  be  how  to  send  mail  and  files  to  another 
institution,  and  how  to  talk  directly  to  someone  on  the 
network.  Please  note  this  is  a  demonstration 
only. 

Space  is  limited.  If  you  would  like  to  attend  one  of 
these  sessions,  please  contact  Irene  Rosiecki  at  978- 
4565  to  reserve  a  place. 


ComputerNews  /  JULY/AUGUST  1988 


23 


Documents  at  UTCS 


The  following  examples  relate  to  the  table  below.  The  document  to  be  printed  is  the  UTCS  Guide  to  Census 
Tapes,  called  CENSUS  LISTING  on  CMS  and  /usr/doc/utcs/census  on  GP  UNIX. 


All  vendor-produced  documentation  may  be  ordered  through  the  UTCS  Information  Office,  Room  201, 4 
Bancroft  Avenue.  UTCS  documents  and  selected  vendor  documents  are  also  stocked  there  for  purchase; 

ocuments  are  made 
ine,  especial 


. 


UTCS  Documents  in  hardcopy 


New: 

Previously  announced: 


Academic’s  Guide  to  Microcomputer  Systems 
Character  Sets  for  Highspeed  Printing 
UTCS  GUIDE  TO  PRODUCTS  AND  SERVICES: 
UTCS  GUIDE  TO  PRODUCTS  AND  SERVICES: 
UTCS  GUIDE  TO  PRODUCTS  AND  SERVICES: 
UTCS  Catalogue:  Numerical  Products 


UTCS 

UTCS 

Introduction 

UTCS 

Basics 

UTCS 

Accounting 

UTCS 

UTCS 

Catalogue:  Statistics  Products 
Catalogue:  Text  Products 
Guide  to  Census  Tapes 
Guide  to  Kermit 

Guide  to  Micro  File  Transfer  Service 
Guide  to  Text  Processing  on  GP  UNIX 


UTCS  Documents  online 


New: 


CMS 

LISTING 


GP  UNIX 


Forms 

Code 


Previously  announced: 


UTCS  GUIDE  TO  PRODUCTS  AND  SERVICES:  Introduction 
UTCS  GUIDE  TO  PRODUCTS  AND  SERVICES:  Basics 
UTCS  Catalogue:  Access,  Part  1 
UTCS  Catalogue:  Access,  Part  2 
UTCS  Catalogue:  Numerical  Products 
Product-Function  List 
UTCS  Catalogue:  Statistics  Products 
Product-Function  List 
UTCS  Catalogue:  Text  Products 
UTCS  Guide  to  BMDP 
UTCS  Guide  to  Census  Tapes 
Recipes  for  Using  Tapes  on  VM/CMS 
UTCS  Guide  to  FORTRAN  on  VM/CMS 
UTCS  Guide  to  GP  UNIX 
UTCS  Guide  to  Highspeed  Printing 


INTRO 

BASICS 

ACCESS1 

NUMCAT 

NUMLIST 

STATCAT 

STATLIST 

TEXTCAT 

BMDP 

CENSUS 

QUIKTAPE 

FORTRAN 

PRINT 


/usr/doc/utcs/intro 

/usr/doc/utcs/basics 

/usr/doc/utcs/accessl 

/usr/doc/utcs/access2 


/usr/doc/utcs/textcat 

/usr/doc/utcs/census 

/usr/doc/utcs/gpunix 

/usr/doc/utcs/print 


BXQD 

BXQD 

* 


*  Recommended  forms  code  for  the  8700  is  YXLE  unless  otherwise  stated, 
t  Use  the  87set  command.  Type  “ help  87set". 
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Documents  continued 


UTCS  Documents  online  continued 

CMS 

GP  UNIX 

Forms 

LISTING 

Code 

UTCS  Guide  to  Kermit 

KERMIT 

/usr/doc/utcs/kermit 

• 

UTCS  Guide  to  Micro  File  Transfer  Service 

MICROXFR 

* 

UTCS  Guide  to  Micro  Laser  Printing 

MICRLASR 

* 

UTCS  Guide  to  SAS 

SAS 

* 

UTCS  Guide  to  SCRIBE 

SCRIBE 

* 

(For  printing  instructions,  see  page  1  of  document) 

UTCS  Guide  to  Series/1  Terminal  Use 

SERIES 

* 

3270  Emulation: 

Cybernex  APL100  and  Volker  Craig  VC404 

CYBER 

* 

DM1520 

DM1520 

* 

Hardcopy  Terminal 

HARDCOPY 

* 

IBM  3101 

IBM3101 

* 

IBM  PC  Kermit 

PCKERMIT 

* 

SOROC  IQ 

SOROC 

* 

VT52 

VT52 

* 

VT100 

VT100 

* 

UTCS  Guide  to  SPSS 

SPSS 

* 

UTCS  Guide  to  Text  Processing  on  GP  UNIX 

/usr/doc/utcs/text 

YXOG 

UTCS  Guide  to  TFW.MAK  in  SCRIBE 

TFWMAK 

* 

UTCS  Guide  to  VM/CMS 

CMSGD 

* 

UTCS  Guide  to  WSCRIPT 

WSCRIPT 

* 

UTCS  Rate  Schedule  (Commercial) 

RATESCOM 

t 

UTCS  Rate  Schedule  (External) 

RATESEXT 

t 

UTCS  Rate  Schedule  (Internal) 

RATESINT 

t 

Other  Documentation  online 

Kermit 

Kermit  Protocol  Manual 

KERMITPM 

YXOE 

Kermit  User  Guide 

KERMITUG 

YXOF 

ProComm 

ProComm  Reference  Manual 

PROCOMM 

YXOE 

VM  Tape  Documents 

TapeMap  User's  Guide  and  Reference 

TAPEMAP 

* 

VMTAPE  Messages  and  Codes 

VMTMSGS 

YXOE 

VMTAPE  User's  Guide 

VMTUSER 

YXOE 

VMSECURE 

VMSECURE  User's  Guide 

VMSECURE 

YXOE 

Waterloo  SCRIPT 

Reference  Manual 

WSCRPTRF 

YXLC 

User’s  Guide 

WSCRPTUG 

YXLC 

Using  SCRIPT  in  MVS/TSO 

WSCRPTSO 

YXLC 

Waterloo  SCRIPT  and  a  PostScript  Printer 

WSCRPTPS 

YXLC 

Formula  Processor  Summary 

WSCRPTFP 

YXLC 

GML  User's  Guide 

GMLUG 

YXLC 

GML  Reference  Summary 

GMLRFSUM 

YXLC 

< DBS  WYLBUR 

Messages  and  Codes 

YXLD 

Qwik  Files 

YXLD 

Reference  Summary 

YXLG 

Reference  Manual 

YXLD 

7.0  Release  Guide 

YXLC 

User  Guide 

YXLD 

Electronic  Mail 

A  User's  Guide  to  Electronic  MAIL 

MAILBOOK 

YXOC 

*  Recommended  forms  code  for  the  8700  is  YXLE  unless  otherwise  stated. 

f  Use  the  87set  command.  Type  “ help  87set". 
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Consulting  and  Enquiries 


Applications  Support  &  Advising  Supervisor 

Alex  Nishri 

BC214 

978-7109 

External  Marketing  Consultant 

Ihor  Prociuk 

BC217 

978-6875 

Erindale  College 

Joe  Lim 

ER2035 

828-5311 

Information  Office 

Dale  Wright 

BC201 

978-4990 

Account  &  Access  Code  Enquiries  (U  of  T) 

Christine  Gray 

BC101B 

978-8703 

Account  &  Access  Code  Enquiries  (External) 

Sylvia  May 

BC101B 

978-7148 

IBM  PC  Maintenance 

Kam  Mark 

BC103 

978-5050 

Tape  Library  (Academic  Services) 

Richard  Foster 

MP368 

978-7319 

Tape  Library  (Administrative  Services) 

Miranda  Fong 

MP368 

978-6693 

Terminal  Service 

Rosi  Tseu 

BC105 

978-7087 

UTCS  Noncredit  Short  Courses 

Irene  Rosiecki 

BC217 

978-4565 

Consulting  &  Advising  Services: . 

. 978-HELP 

CMS,  and  GP  UNIX  userids: . ADVISOR 

CMS  Userid  for  mail  problems: . POSTMSTR 

System  Status  Enquiries  (GP  UNIX)  . 978-4318 

System  Status  Enquiries  (IBM) . 978-7393 

Interactive  Services  300  (bps) . 978-6200 

Interactive  Services  1200  (bps)  . 978-3959 

Interactive  Services  2400  (bps)  . 978-7239 

Datapac . 4320  0056 

Telnet  . 0302043200056 

Tymnet . <backspace>DPAC;302043200056 


UTCS  Directory 


Director: 

Dr.  Warren  Jackson 

MP350 

978-8948 

WCJ 

at  UTORONTO  * 

Associate  Director: 

Eugene  Siciunas 

MP350 

978-5058 

EUGENE 

at  UTORONTO  * 

Managers: 

Communications  STechnical  Support 

Norman  Housley 

BC121B 

978-4967 

NORMAN 

at  UTORONTO  * 

Information  Centre 

Don  Gibson 

BC217 

978-7331 

DON 

at  UTORONTO  * 

Internal  Systems  Support 

Ron  Vander  Kraats 

BC121A 

978-4428 

RVK 

at  UTORONTO  * 

Operations  Support 

Dr.  Bob  Chambers 

MP350 

978-7092 

Systems  Support 

Bill  Lauriston 

MP331 

978-3579 

BILL 

at  UTORONTO  * 

Committees  on  Computing 


Committee  on  Administrative  Computing 
UTCS  Board 

Supercompter  Users'  Group  at  U  of  T 


Chair  Janice  Oliver 
Chair  Prof.  D.M.  Nowlan 
Chair  Prof.  P.P.  Kronberg 


978-4322 

978-4984  NOWLAN  at  UTORONTO  * 
978-4971 


Legend 

BC  =  Bancroft  Building 
ER  =  Erindale 

MP  =  McLennan  Physical  Labs 
•  NetNorth  BITNET  EARN 
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UTCS  Terminal  and  Advising  Sites 


Names  and  Locations 


Central  Advising  Office  (CAO),  978-HELP 

Engineering  Annex  (EA,  CDF),  11  King’s  College  Road,  Rooms  103,  107,  107B,  201,  203 

Erindale  College  (Erin),  828-5339,  Mississauga  Road,  Erindale  Campus,  Rooms  2037,  2039A-B-C,  2045 

Robarts,  Robarts  Library,  130  St.  George  St.,  Room  1061 A 

Sidney  Smith  (Sidney),  100  St.  George  St.,  Rooms  1071,  2105 

St.Michael's  College,  121  St.  Joseph  St.,  Room  107 

Trinity  College,  6  Hoskins  Ave.,  Room  024 

Victoria  University,  73  Queens  Park  Cres.,  Room  208 


Access  Hours 

Sites  Hours  of  Access 


Restrictions*  Advising 


Mon-Thurs 

Fri 

Sat 

Sun 

CAO 

10:00-18:00 

10:00-18:00 

closed 

closed 

Research 

978-HELP 

CDF 

24  hrs 

24  hrs 

24  hrs 

24  hrs 

Undergrads 

No 

EA 

24  hrs 

24  hrs 

24  hrs 

24  hrs 

None 

978-HELP  for  Research 

Erin  (2039)A 

9:00-17:00 

9:00-17:00 

closed 

closed 

Research 

Rm  2005 

(2045-46-47) 

24  hrs 

24  hrs 

24  hrs 

24  hrs 

Undergrads 

Rm  2005 

(235)t 

8:00-22:00 

8:00-17:00 

closed 

closed 

None 

Rm  2046 

Robarts 

8:30-24:00 

8:30-24:00 

9:00-22:00 

13:00-22:00 

None 

978-HELP  for  Research 

Sidney 

7:00-24:00 

7:00-24:00 

7:00-24:00 

7:00-24:00 

None 

978-HELP  for  Research 

St.Michael’s 

Closed  for  the  summer. 

Trinity 

Closed  for  the  summer. 

Victoria 

Closed  for  the  summer. 

Sites  Advising  Hours 


CAO  Monday  through  Friday,  10:00  -  18:00 

Erin  Monday  through  Friday,  09:00  -  17:00 


Legend 

'  Research  includes  graduates,  faculty  staff. 
\  Key  access  available, 
t  Access  restricted  to  bunding  hours. 


Terminal  and  Printer  Access 


Sites 

PACX 

Network 

Terminal 

Server 

CMS 

Only 

Printers 

CDF/PC 

Terminals 

CDF 

Y 

N 

N 

Y 

N 

EA 

N 

Y 

N 

Y 

N 

Erin 

Y 

Y 

N 

Y 

N 

Robarts 

Y 

N 

N 

Y 

Y 

Sidney 

N 

Y 

N 

Y 

Y 

St.Michael’s 

Y 

N 

N 

Y 

Y 

Trinity 

N 

N 

Y 

Y 

Y 

Victoria 

Y 

N 

N 

Y 

Y 

(Y=yes,  N=no) 
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UTCS  Services 

I 


UTCS  Centrally  Owned  and  Managed 


Systems 

IBM  VM/CMS 

•  General  Purpose  Timesharing;  access  to  NetNorth.  BITNET,  and  EARN 
networks;  access  to  CRAY  X-MP/22 

•  4381 -R1 4  processor.  32  megabytes  of  memory 

•  CP  operating  system,  VM/SP  HPO  R4.2 

•  CMS  timesharing  system,  VM/SP  Release  4 

•  RSCS  spooling  system,  Release  3 

•  CRAY  station  Release  4 

GP  UNIX 

Technical  Assistance:  978-8853 

•  General  Purpose  Timesharing  under  SUN  UNIX  3.2 

•  SUN  3/280,  8  megabytes  of  memory 

•  access  to  Linotronic  typesetter 

•  offers  a  sophisticated  and  powerful  environment  for  text  processing 

•  offers  a  sophisticated  programming  environment  suitable  for  commercial 
software  development  or  testing 

•  full  access  to  USENET,  an  electronic  technical  information  exchange  facility 

•  offers  excellent  electronic  mail  facilities  and  ability  to  send  or  receive  mail 
from  most  computer  networks  worldwide,  such  as  UUCPNET,  ARPANET, 
NetNorth,  BITNET,  CSNET,  CDNNET 


Services 


Communications  &  Technical  Support 

Primary  Phones:  978-3787,  978-4967 

•  Communications  Group  provides  communications  systems,  terminals, 
modems,  data  channels:  consulting  and  installation. 

•  Field  Service  Group  installs  and  maintains  communications  and  computer 
systems,  particularly  IBM  PCs,  Micro  Vaxes,  and  Macintoshes,  on  a  contract 
basis  or  on  a  cost-per-call  basis. 

•  provides  consulting  on  computer  systems  technology  and  installs  computer 
systems 

•  provides  access  between  the  IBM  systems  and  machines  using  UNIX,  VMS 
and  other  operating  systems.  Ethernet,  Pronet.  and  IBM  TRN  technologies 
are  used  over  various  transmission  media  including  optical  fibre.  More  basic 
communications  techniques  are  also  used  for  moderate  speed  links. 

•  provides  consulting  on  local  area  networking  and  installs  LANS 

•  provides  access  to  NetNorth  (BITNET),  the  North  American  Universities 
Network;  and  USENET,  the  UNIX  networking  fraternity 

•  will  provide  a  communications  solution  to  department  needs  on  a  contractual 
basis 


Information  Centre 

Primary  Phone:  978-HELP 

•  Provides  assistance  in  use  of  electronic  messaging,  including  use  of  Local 
Area  Networks  (LANS);  NetNorth/BITNET/EARN,  the  world  Universities 
network;  CDNNET,  the  Canadian  X.400  network;  ARPANET;  CSNET, 
USENET;  and  other  international  connections. 

•  provides  advising,  consulting  and  documentation  on: 

-  command  languages,  including  CMS  and  UNIX 

-  high  level  languages,  including  FORTRAN,  and  PL7I 

-  packages  and  libraries,  including  SAS,  SPSS-X,  BMDP,  IMSL,  and  NAg 

-  editors  and  formatters,  including  XEDIT,  ed,  nroff/troff 

•  provides  general  micro  support 

-  selection  consulting  for  hardware  and  software 

-  Micro  Lab  for  evaluation  of  hardware  and  software 

-  advice  on  University  discounts 

-  media  conversion  and  data  transfer 

-  operates  UTCS  Microcomputer  Bulletin  Board  System 

-  offers  Micro  Laser  Printing  Service 

-  offers  35mm  slide  production  service  using  Polaroid  Palette 

-  administers  Local  Area  Network  of  PCs  for  Education  Facility 

-  administers  Macintosh  Education  Facility 

•  high  quality  typesetting 

•  installs  and  maintains  application  packages 

•  provides  short  courses  and  seminars  on  the  more  popular  services  and 
software  packages 


The  principal  mandate  of  UTCS  is  to 
plan,  implement,  and  operate 
facilities  and  "common-carrier" 
networks,  and  to  plan  and  support 
divisional,  departmental  or  project 
computer  facilities  as  requested. 


Facilities  Managed  by  UTCS 


Administrative  Computing 

•  administrative  IMS/VS,  DB/DC,  DB2,  Batch,  and  TSO 

•  4381  -R1 4  processor,  32  megabytes  of  memory 

•  MVS  operating  system 

Computer  Disciplines  Facility/UNIX 

VAX-1 1/780,  4  megabytes  of  memory  (cdfa) 

•  Computer  Science  interactive  access 

•  UNIX  (Berkeley  UNIX  4.3bsd) 

SUN  3/280,  16  megabytes  of  memory  (cdfb) 

•  Computer  Science  interactive  access 

•  SUN  UNIX  3.5 

VAX-1 1/750,  4  megabytes  of  memory  (cdfc) 

•  Computer  Science  interactive  access 

•  UNIX  (Berkeley  UNIX  4.3bsd) 

Computer  Disciplines  Facility/PC 

•  97  Tl  Professional  Computers  connected  in  a  Local  Area  Network 

•  introductory  Computer  Science  Instruction 

•  MS-DOS  with  Turing  environment 

Erindale  College  Systems 

VAX  8200,  8  megabytes  of  memory 

•  instructional  access  using  VMS 

•  research  access 

VAX-1 1/750,  5  megabytes  of  memory 

•  instructional  access  using  UNIX  (Berkeley  UNIX  4.3BSD) 

Institutional  Relations  System 

VAX-1 1/750,  8  megabytes  of  memory 

•  database  services  to  the  owner  departments  using  VMS 

EPAS  Facility 

•  4361-5  processor,  1 6  megabytes  of  memory 

•  general  VM/CMS  services  to  the  owner  departments 

Ontario  Centre  for  Large  Scale  Computation  (OCLSC) 

•  Cray  Research  Inc.  X-MP/22 

•  2  processors,  2  megawords  main  memory 

•  solid  state  disk  (SSD)  with  16  megawords  of  storage 

•  COS  1.16  operating  system 

•  VAX-11/750  +  microVAX  II  providing  VMS  front-end  services 
directly  and  to  VMS  and  UNIX  nodes 

•  VM  front-end  services  provided  by  UTCS  4381 -R03 
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UTCS  Software  List 


Package/Compiler 

System 

Support 

Version 

SOFTWARE  LIST 

Communications 

for 

Kermit 

VM/CMS 

A 

MAINFRAME 

UNIX 

B 

4C(058) 

COMPUTERS 

FTS 

VM/CMS 

A 

... 

VM/CMS,  UNIX 

MAIL/MAILBOOK 

VM/CMS 

A 

86.359 

MICROLASER 

VM/CMS 

A 

— 

macget/macput 

UNIX 

C 

— 

netcopy,  netexec,  to  (NetNorth  Tools) 

UNIX 

B 

— 

Each  programming 

xmodem 

UNIX 

C 

— 

language  or  package 

ftp,  rsMogin,  telnet,  rep 

available  at  UTCS  has  a 

(Access  via  TCP/IP  to  most  of  the  networked 

B 

machines  on  all  three  campuses) 

UNIX 

— 

support  level.  In  general, 

rn/Pnews 

UNIX 

B 

— 

Class  A  Products  receive 

mail, mh, Mail 

UNIX 

- 

— 

full  support,  Class  B 
limited  support  (as  time 
and  resources  allow), 

rje 

Graphics 

UNIX 

B 

Class  C  no  active 

PLOTBASIC  (FORTRAN) 

VM/CMS 

C 

— 

support. 

SAS/GRAPH 

VM/CMS 

A 

5.16 

For  complete  details  of 

Lanauaaes 

UTCS  product  support 

ASSEMBLER(F) 

VM/CMS 

C 

— 

policy,  see  the  UTCS 

Concurrent  Euclid 

VM/CMS 

C 

1.9 

GUIDE  TO  PRODUCTS 

FORTUTILS 

VM/CMS 

A 

2.2 

AND  SERVICES: 

PL/I  OPT  Compiler 

VM/CMS 

B 

1.5.1 

Introduction. 

REXX 

SNOBOL  4 

VM/CMS 

VM/CMS 

A 

C 

3.5 

: : :  v; 

Turing 

VM/CMS 

C 

... 

■ 

VS  FORTRAN 

VM/CMS 

A 

1.4.1 

VS  Pascal 

VM/CMS 

C 

2.2 

Waterloo  C 

VM/CMS 

C 

1.3 

WATFIV 

VM/CMS 

C 

V2L0 

1  ■  11  •  tip 

WATFOR-77 

VM/CMS 

A 

1.3 

■ 

cc 

UNIX 

A 

— 

Ml 

UNIX 

C 

— 

ratfor 

UNIX 

C 

BSD  std. 

ttc 

UNIX 

C 

— 

,  •  •  .  , 

pc 

UNIX 

C 

BSD  std. 

yacc 

UNIX 

C 

... 

awk 

UNIX 

C 

— 

adb.dbx 

UNIX 

C 

BSD  std. 

■  '  ' 

Numerical 

■  :  ■  •  „  ■ '  ••  . 

IMSL 

VM/CMS 

A 

9.2 

'  '  '  ’  '  . 

LINPACK 

VM/CMS 

C 

— 

NAg 

VM/CMS 

A 

Mark  1 1 

Statistical 

BMDP 

VM/CMS 

A  Level  85,  Level  87 

Minitab 

VM/CMS 

B 

5.1 

NAg 

VM/CMS 

A 

Mark  1 1 

NTSYS 

VM/CMS 

C 

Dec.  1982 

SAS 

VM/CMS 

A 

5.16 

SPSS* 

VM/CMS 

A 

2.2 

' 

ComputerNews  / 

JULY/AUGUST  1988 

29 


Software  List  continued 


Package/Compiler 

System 

Support 

Text  Processing 

SCRIBE 

VM/CMS 

c 

Waterloo  SCRIPT 

VM/CMS 

B 

XEDIT 

VM/CMS 

A 

8700  Pseudotypesetting 

VM/CMS 

C 

MICROLASER 

VM/CMS 

A 

ed 

UNIX 

A 

vi 

UNIX 

C 

cmacs 

UNIX 

C 

spell 

UNIX 

C 

diction/explain 

UNIX 

C 

eqn 

UNIX 

B 

tbl 

UNIX 

B 

pic 

UNIX 

C 

troff 

UNIX 

B 

nroff 

UNIX 

B 

TeX 

UNIX 

C 

Utilities 

FORTUTILS 

VM/CMS 

A 

TPRINT 

VM/CMS 

C 

crypt 

UNIX 

A 

compress 

UNIX 

C 

csh 

UNIX 

B 

diff 

UNIX 

A 

grep 

UNIX 

A 

ipr 

UNIX 

B 

learn 

UNIX 

C 

patch 

UNIX 

C 

sed 

UNIX 

A 

sort 

UNIX 

A 

sh 

UNIX 

A 

tar 

UNIX 

A 

uniq 

UNIX 

A 
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Version 


4(1 400)-1 
86.1 

n/a 


2.2 

BSD  std. 
BSD  std. 
BSD  std. 
BSD  std. 
BSD  std. 

BSD  std. 

BSD  std. 
BSD  std. 
BSD  std. 
BSD  std. 
BSD  std. 


Software  List  continued 


SOFTWARE  LIST 
for 

MICROCOMPUTERS 


The  following  are 
microcomputer  soft¬ 
ware  packages  for 
which  UTCS  can 
provide  either  support 
or  some  information. 
As  with  mainframe 
products,  micro 
packages  receive  full 
support  (Class  A), 
limited  support  (Class 
B),  or  no  active 
support  (Class  C). 

The  specific  criteria 
differ  from  those  for 
mainframe  classes 
and  are  outlined  in  the 
Academic’s  Guide  to 
Microcomputer 
Systems. 


Package/Compiler  Version  Environment  Support 

Application  Development  Tools 

BASIC 


GW  BASIC 

— 

MS-DOS 

C 

Microsoft  C 

5.1 

MS-DOS 

MPW  C 

2.0.2 

Macintosh 

WATCOM  C  &  Express  C 

6.0 

MS-DOS 

FORTRAN 

IBM  FORTRAN/2 

1.0 

MS-DOS  3.3  &  OS/2 

Language  Systems  FORTRAN 

1.0 

Macintosh 

Microsoft  FORTRAN 

4.0 

MS-DOS 

WATCOM  WATFOR-77 

3.0 

MS-DOS 

Pascal 

MPW  Pascal 

2.0.2 

Macintosh 

TURBO  Pascal 

— 

MS-DOS 

Tools 

ResEdit 

1.2d0 

Macintosh 

HyperCard 

1.2.1 

Macintosh 

Macintosh  Programmer’s  Workshop 

2.0.2 

Macintosh 

WATCOM  GKS 

1.3 

MS-DOS 

Communications 

File  Transfer  &  Terminal  Emulators 

Kermit 

0.8(35) 

Macintosh 

Kermit 

2.30 

MS-DOS 

Kermit 

— 

Apple  II  DOS 

Kermit 

— 

CP/M 

Lap-Link  DeskLink 

1.0 

Macintosh 

Lap-Link  Mac 

1.2 

Macintosh 

Lap-Link  PC 

2.16 

Macintosh 

MacTerminal 

2.2 

Macintosh 

PC  TALK3 

— 

MS-DOS 

PC  PLOT  III 

— 

MS-DOS 

ProComm 

TU  2.4.2 

MS-DOS 

Red  Ryder 

10.3 

Macintosh 

Network  Systems 

AppleShare 

1.1 

Macintosh 

Novell  Advanced  Netware 

2. 0B 

MS-DOS 

TOPS 

2.0 

Macintosh 

TOPS 

2.0 

MS-DOS 

Network  System  Utilities 

lnter*Poll 

1.0 

Macintosh 

Database  Manaaers 

4th  Dimension 

Int.  1.03 

Macintosh 

AskSam 

2.2 

MS-DOS 

Clipper 

S87 

MS-DOS 

DATAEASE 

2.5 

MS-DOS 

dBASE  II 

— 

CP/M 

dBASE  III  Plus 

1.1 

MS-DOS 

FoxBASE 

2.14u 

MS-DOS 

Notebook  II 

2.03 

MS-DOS 

REFLEX 

— 

MS-DOS 

ViewFinder  III 

— 

MS-DOS 

ZylNDEX 

— 

MS-DOS 
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Software  List  continued 


Package/Compiler 


Version  Environment 


Desktop  Publishing 


PageMaker 

2.0a 

Macintosh 

PageMaker 

1.0a 

MS-DOS 

Ventura 

1.1 

MS-DOS 

XPress 

1.0 

Macintosh 

Electronic  Mail 

Microsoft  Mail 

1.36 

Macintosh 

Graphics 

Charting 

35mm  Express 

4.02 

MS-DOS 

Cricket  Graph 

1.2 

Macintosh 

Freelance  Plus 

2.01 

MS-DOS 

Lotus  1-2-3 

2.01a 

MS-DOS 

Microsoft  Excel 

1.5 

Macintosh 

Microsoft  Excel 

2.0 

MS-DOS 

SigmaPlot 

— 

MS-DOS 

Draw  and  CAD 

Aldus  Freehand 

1.0 

Macintosh 

Cricket  Draw 

1.1 

Macintosh 

Generic  CADD 

3.0 

MS-DOS 

MiniCad 

4.05 

Macintosh 

Illustrator 

1.0 

Macintosh 

MacDraw 

1.95 

Macintosh 

Windows  Draw 

1.02 

MS-DOS 

Image  and  Scanning 

ImageStudio 

1.0 

Macintosh 

Publish  Pac 

2.0 

Macintosh 

Publish  Pac 

2.0 

MS-DOS 

Text  Pac 

2.0 

MS-DOS 

Paint 


DR  HALO 

1.23 

MS-DOS 

MacPaint 

1.5 

Macintosh 

MacPaint 

2.0 

Macintosh 

SuperPaint 

1.1 

Macintosh 

Plotting  Subroutines 

WATCOM  GKS 

1.3 

MS-DOS 

Numerical 

Eureka 

_ 

MS-DOS 

GAUSS 

1.49B 

MS-DOS 

MathCAD 

2.0 

MS-DOS 

Ooeratina  Svstems 

IBM  PC,  PS/2,  and  compatibles 

IBM  OS/2 

1.0 

n/a 

IBM  PC-DOS 

3.3 

n/a 

Microsoft  MS-DOS  (incl  IBM  PC-DOS) 

3.2 

n/a 

Microsoft  Windows 

2.03 

n/a 

Microsoft  Windows  386 

2.03 

n/a 

Support 
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Software  List  continued 


Package/Compiler  Version  Environment  Support 


Macintosh  li,  Macintosh  SE, 
and  Macintosh  Plus 


Finder 

6.1 

n/a 

MultiFinder 

6.0 

n/a 

System 

6.0 

n/a 

Apple  II 

Apple  II  DOS 

3.3 

n/a 

CP/M 

2.20 

n/a 

ProDos 

1.0 

n/a 

Sound 

Soundwave 

1.0 

Macintosh 

MacRecorder 

1.0 

Macintosh 

Spreadsheet 

APPLEWORKS 

— 

MS-DOS 

HAL 

1.0 

MS-DOS 

Lotus  1-2-3 

2.01a 

MS-DOS 

Microsoft  Excel 

1.5 

Macintosh 

Microsoft  Excel 

2.0 

MS-DOS 

Multiplan 

1.5 

Macintosh 

Statistical 

MACSPIN 

— 

Macintosh 

Minitab 

— 

MS-DOS 

PowerStat 

1.04 

MS-DOS 

SAS/PC 

6.03 

MS-DOS 

SPSS/PC+ 

2.0 

MS-DOS 

STATPRO 

2.0c 

MS-DOS 

STATWORKS 

— 

Macintosh 

SYSTAT 

— 

Macintosh 

SYSTAT 

— 

MS-DOS 

Word  Processina 

FinalWord  II 

2.0 

MS-DOS 

MacWrite 

4.6 

Macintosh 

Manuscript 

— 

MS-DOS 

Microsoft  Word 

3.01 

Macintosh 

Microsoft  Word 

4.0 

MS-DOS 

Nota  Bene 

3.0 

MS-DOS 

PC-TeX 

— 

MS-DOS 

T3 

— 

MS-DOS 

Volkswriter  Scientific 

— 

MS-DOS 

WordPerfect 

4.2  &  5.0 

MS-DOS 

WordPerfect 

1.0 

Macintosh 

WordStar 

3.3 

MS-DOS 

Utilities 

Apple  Turnover 

_ 

MS-DOS 

FASTBACK 

— 

MS-DOS 

Norton  Utilities 

4.0 

MS-DOS 

Copy  II  Disk 

7.1 

Macintosh 

MacZap 

5.1 

Macintosh 

Sidekick 

— 

MS-DOS 

SuperKey 

— 

MS-DOS 

TURBO  Lightning 

— 

MS-DOS 

XenoDisk 

1.41 

MS-DOS 
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